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The Progress of Forest Research 
in India, 1931-32. 


PART n.-PROVINaAL REPORTS. 


CHAPTER I. 


GENERAL. 

The lepoits from the provinces record many interesting investigations, 
and some results of considerably mote than local value. In some pro- 
vinces special research officers have not yet been appointed, in others 
the staff has been reduced as a measure of economy ; the attitude in both 
cases is much to be regretted. The bulk of botanical, entomological 
and chemical research may have to be done by experts at the Forest 
Research Institute, but what they can accomplish is largely dependent 
on continuous assistance in the forests. Much the same applies to 
economic investigations though there is always some degree of private 
enterprise to supplement research, but in the case of silviculture organised 
research in the forests is essential. Silvicultural research aims not 
only at speeding up, improving and cheapening production, but in the 
first place at maintaining a supply of valuable timbers from certain 
areas. It is not generally known that reproduction of some of the more 
important Indian trees is obtained with the greatest difficulty, and yet 
the revenue of the forests depends primarily on success in overcoming 
this difficulty. The cost of the research involved is infinitesimal com- 
pared with the future revenues at stake. 

Again the importance of systematic and continuous research is not 
always realised ; investigations need to be co-ordinated and controlled, 
and once stopped they cannot as a rule start again where they left ofi. 
Forest crops take so long to raise that these requisites apply with special 
force ; much good work done by divisional forest officers in the past 
has been wasted through lack of continuity and divergence of methods. 

The Forest Research Institute is able to undertake a limited number 
of investigations and to give advice, or to take part in them by means 
of occasional tours, but its chief function is to co-ordinate-investigations, 
and to collate, make known and to help apply results obtained. Any 
Jack of local research not only deprives other provinces of valunble> 
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tesults it may be possible to obtain, but the locality in question is not 
in a position to make the best use of results obtained else^rbeie. 

In Assam, the silviculturist’s post was held in abeyance so that very 
little systematic research \ras done. The strip and group method is 
being adopted as most suited to sal {Shorea robusta)’ under local condi- 
tions. Excellent results are reported for natural regeneration experi- 
ments with Teminalia myriocarpa, and the planting of Cinchona led- 
geriana shows promise. 

Bengal has done much interesring work both in the tamgya and 
plantation areas in the foot-hiU divisions and in the very different South 
Bengal forests. The effects' of btiming young sal plantations to check 
their reversion to the damp conditions unfavourable to the species arc 
giving interesting results, and intensive studies are progressing for the 
inter-connected problems of thinning and creeper damage. Artificial 
regeneration investigations with gutjan {Dipteiocarpiis spp.) have given 
results definite enough to be adopted as an established plantation pro- 
cedure, Tephrosta Candida being used as a nurse and cover crop. Under- 
planting experiments have been successful with gurjan and Bambtisa 
tulda under teak. 

In Bihar and Orissa, it has been found necessary to amalgamate the 
research officer’s post with that for working plans and to reduce the 
subordinate staff also. A series of experiments has shewn that contrary 
to local belief, burning sal coppice coupes does not stimulate growth. 
Further experience has been gained in planting sabai grass {Ischaemum 
angustijolium). Heartwood volume tables have been published for 
Acacia catechu. 

The necessity for retrenchment resulted in the closing down of 
working plan field work in Burma,' but experimental work was continue'd. 
Excellent natural regeneration of Dipterocarpus tubcrculatus has been 
obtained 'under the clearfeUing system, and the benefit of fire protection 
was demonstrated. A skeleton yield table for teak plantations up to 
90 ybars old in three quality classes has been compiled and shews the 
Burma plantations to be about 10 years behind those of Madras in average 
diameter. Dhta have also been collected bringing out the very marked 
effect of thinning on diameter growth, and tiie benefit of improvement 
fellings fof teak and pyingado {Xylia dolabriformis). 

It is reported from the Central Provinces that agri-silvicultural 
regeneration inethods continue to spread to new divisions. Forest 
‘ 'grazing problems have been given Special atiention in collaboration 'with 
the agricultural . and ' veterinary authorities, a classification of forest 
areas 'as primarily tree forest or primal ily pasture being Undertaken 
and series of experiments started to study the results of Rotational blosure. 
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In Madras, oxpcrimcntal ^ork at the Niiambur centre .was considered 
to have made such good progress with tlie local problems that aimove 
to the Wynaad was justifiable. A new centre was also started .for the 
drier types of forest. Experimental technique has been much improved. 
Good results are reported with the artificial regeneration of felling gaps 
resulting under selection fellings both in deciduous and evergreen forest, 
especially with Acrocarpm and Ghda. Pre-monsoon stump planting of 
several species has shewn that good results are possible, but that too 
much depends on favourable weather conditions for the method to be 
satisfactory. 

In tlio Punjab a research division was created ; a study of the natural 
regeneration of fir and of alternatives to shisJiam (Dalbergia sissoo) in 
irrigated plantations where the water supply is short has started. A 
successful method of raising Eucalyptus rostrata in these plantations has 
been found and is being followed on an increasing scale. 8ome interest- 
ing studies have begun on the effect of altitude on the seed and seedling 
development of blue pine and deodar. Experience in the North-West 
Frontier Province has shewn that a certain amount of weed growth 
definitely helps blue pine seedlings to survive the dry season. 

Work in the United Provinces continues to be concentrated on sal 
problems. Contradictory results regarding the effects on regeneration 
of ! burning, fencing and opening up tlio canopy have been obtained; 
treatment appears to need to be varied to suit different localities and 
further scries of plots have been laid out to study this point. The first 
volume tables for Quercus incam have been published. 

From Coorg various cxperiir.ents with sandal wood regeneration are 
reported. Burning has -proved advantageous in teak plantations in the 
second year. Bombay has also investigated sandal-wood problems and 
obtained marked success in growing it on. a large scale with field crops. 

Several provinces report steps taken to preserve .permanently re- 
presentative areas of forests of different types and exceptionally inter- 
esting trec.s. 

iTlje need for economy has affected botanical work, in Assam and 
Burma. In the latter province the Forest Botanist was for some months 
Forest Economist andrieoturer in Botany at the Bangoon University. 
It is to- be hoped that tliis arrangement was only temporary. 

The linear sample plots' that Mr. Shebbearc has instituted in' Bengal 
can be recommended for adoption in provinces such as jVssam, 'Madras 
and Burma where the tree flora is rich and many species nrc> .unknown. 
In these linear-sample plots a strip one chain wide is run straight through 
the forest and all trees on tho strip over a certain fixed girth arc numbered 
and . botanically identified ; they serve a number of- purposes. They 
give nrgodd idea of the flora and the proportions in which the different 
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species occur and they enable a man new to a district to learn to recog- 
nise the principal species and in cases of doubt be can find an authentic 
tree for purposes of comparison. Finally by periodic girth measure- 
ments some idea of the rate of growth of the less important species can 
be ascertained ; regarding this at present practically nothing is known. 

In the Punjab and Bombay attention is being paid to ecology. 

Trade depression is reflected throughout reports on the utilisation 
of forest produce, but investigations carried out indicate many directions 
in which it can be put to better and more eriiended use. Assam records 
an attempt to market creosoted poles, but without much success ; the 
price of the poles is not mentioned, but the advantages of treated wood 
must be better known before such ventures are likely to succeed. In 
Bengal and the Central Provinces timber that would otherwise be wasted 
has been milled with satisfactory results, and in the latter province 
transport by motor lorry trailer has been a marked success. In Bihar 
and Orissa a serious decline in the output of sabai grass (Ischaemum 
anguslifolvum) is reported and this is ascribed to the neglect of cultural 
operations, mainly weeding. 

The Forest Department in Burma has issued a number of publications 
of interest to those intimately concerned with the timbers in question. 
Owing to better demand for box shooks and furniture of indigenous 
timbers the output of kiln-seasoned wood was increased. Valuable 
information is recorded regarding the resistance of timbers to attack 
by the Toredo in Bangoon harbour, and an investigation of the best 
methods of felling bamboos has been started. 

In the Punjab the efiect of different methods of stacking railway 
sleepers was studied, and in the United Provinces the successful produc- 
tion of badami papers from dab grass {Eragrostis cynosuroides) is 
reported ; this grass is abundant and it is hoped to make it suitable for 
fully bleached papers. 

There are several features of interest in the entomological reports. 
Attention is being concentrated on the major pests of teak defoliators, 
the sapling borer (Dihammus cervinus) and the bee-hole borer {Xyleutes 
ceramica), the last being co nfin ed to Burma. The Chrysomelid defoliator 
of Gmdina arborea is a serious pest in plantations and control measures 
proposed have yet to be fully tried out before definite conclusions as to 
their efficiency can be made ; control by mass breeding of parasites 
seems promising. The efficient control of the bag worm attacking dhir 
in Bawalpindi, Punjab, by crows is particularly interesting. No epidemic 
attacks by the sal borer, Hoplooerambyx spinicomis, are reported ; it 
seems that trap-tree control is highly efficient. 

< The advance of forest entomology in India is seriously handicapped 
by the very small entomological staff of the Forest Besearoh Institute 



wilicK is quite out of proportion to tlie problems which have to be solved ; 
adequate control methods can only be^devised for any pest after pro- 
longed observations on the spot. Some years back a scheme was put 
forward for trained entomologists to deal with the insect problems of 
three groups of provinces. Except in Burma where there is now a Forest 
Zoologist, this came to nothing. An alternative scheme, although not 
ideal, which should help to rectify the deficiency, is under consideration. 
The proposal is that each province should have an Entomological Range 
Officer, who after a short practical course at the Forest Research Insti- 
tute will be able to supply data and to supervise control measures advised 
by the Forest Entomologist. The selection of the right men is of course 
a matter of the utmost importance. 

A study of soils in relation to their individual silvicultural problems 
has engaged attention in several provinces. Sometimes attempts appear 
to have been made to reduce the nature of soils to a single factor, but 
this cannot offer a satisfactory solution as soils arc very much more 
complex in nature than is commonly realised. It is advisable to make 
as complete a study of soils as possible before conclusions are drawn, 
and it is suggested that the Forest Research Institute should be consulted 
when considering the range of an investigation to be undertaken. 

The reports received from the prownocs follow, but some have hod 
to bo summarised or curtailed. A list of officers employed exclusively 
on research, and lists of publications in the provinces ond at the Forest 
Research Institute, form appendices. 
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‘OHAPTEB II. 

SILVICUI/TURE AJND WORKING PLANS. 

ASSAM. 

I. ExI'ERIMEKTAI. SlIiVlCULTimE. 

1. General. 

Up to December of 1931, when both Conservators -wont on leave, 
the duties of Silviculturist were attended to by each Conservator in his 
ow’n Circle. From December to March 1932 the post remained vacant. 
No new work w’as done, but all experiments previously started by the 
SUviculturist were maintained. During the year, ns the result of a 
resolution passed by the Retrendiment Committee of Assam, and ns 
recommended by the Government of Assam, the Government of India 
approved that the post of Silviculturist should, as a measure of economy, 
be held in abeyance until the cash balance of the province reaches a 
figure of Rs. 30,00,000, 

2.— Naturae Regeneration. 

(a) Under SilvicvUurist. 

The experiments with a view to obtaining natural regeneration of 
hollock in the Sadiya Division mentioned in last year’s report are reported 
to have given very excellent results. Experimental Plot No. 3 is reported 
to be an unqualified success and it has been ascertained that the pre- 
vailing ivind direction is 165° — 175°. Experimental Plot No. 2 which 
was intended to be an advance towards the strip system of regeneration 
has been included in an area of 14 acres which was treated by Divisional 
Forest Officer with the idea of imp^o^^ng upon the experience gained 
in Experimental Plot No. 3 above. The area originally selected was 
6 acres. The work of clearing was commenced late and not completed 
before 1st week of February 1932. The report is however that at the 
close of the year results were very promising. 

In the old Experimental Plots Nos. 3 and 4 of Lakhimpur Division, 
it is reported by the Divisional Forest Officer that there are definite 
signs that advance growtli has been benefitted. 

(6) Under Divisional Forest Officers, 

Sal {Shorea robvsla) occurs in the following Divisions of the Province, 
viz., Garo Hills, Goalpara, Nowgong, Darrang and Khasi HiUs. In 
the Khasi Hills and Garo Hills there ate no experimental plots for 
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natural regeneration in all its stages. In Goalpara the only experi- 
ment reported on is an area of grass land in ’Western and Central Eanges 
which contain natural regeneration and which has been fenced and 
fire-protected. In Kamiup, the Divisional Forest Offifcer reports that 
the observation plots established in 1927, which formed the basis of 
the method of regeneration prescribed in the Working Plan, have served 
their purpose and indicate that opening up by groups and strips is the 
general policy to be adopted. He considers, however, that further 
research plots are needed to discover the optimum size of groups and 
the rate at which establishment really does take place under varying 
conditions. In Nowgong experimental burning over 2221- acres in 
Compartments IV, VI, and YII was continued. The Divisional Forest 
Officer reports that there is less Acacia intsia and more batta {Imperata) 
grass on the area. This area includes the area of 140 acres reported to 
have been thinned in 1928-29. 

Natural regeneration in evergreen forests continues to interest a few 
Divisional Forest Officers. 

In Sadiya 50 acres of tliis year’s coupe in bollock forest together 
with 5 additional areas were treated on lines similar to those in Silvi- 
culturist’s Experimental Plot No. 3 with slight variations wliich all appear 
to have given good results. 

3.— Autifioiai. Regeneration. 

(«) Under SilvicuUurist. 

Experimental Plot No. 9 was written off during the year. Experi- 
mental Plot No. 8 was maintained but the locality does not appear to 
suit honsum (Phoebe hainesiam), the soil being clay appears to be too 
cold and wet. 


(b) Under Divisimial Forest Officers. 

In Syllict on attempt was made to introduce sal in a small" plot, 
1 acre in extent, seeds were sown in lines with bogamedeloa [Tephrosia 
Candida). The seeds were attacked by white ants. The area is outside 
the regular sal zone. 

In Nowgong an area of 20 acres of sal plantation was selected in 
Kholahat Reserve, Compartment "VI, to ascertain if the cost of weeding 
young plantations can be reduced by burning ; the results are said to 
be promising— vide remarks in Western Circle in last year’s report. 
The experiment of introducing homuni in Compartment XII, Kholahat 
Reserve, was continued as were also those" with sain (Arlocarpus chap- 
lasha) and amari (Anioora mllichii) undbr bogaUtedcloa and the Vonari 
and honsum plantations mentioned in ’last year’s report as ’’having 
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been kid down at Dhaneiri. In Lakhimpiu: the chaultnugra (Taraleto- 
genos kurzii) plantation under shelter-wood was maintained. 

(ii) Natural Regeneration {other than Experimental Plots). 

In sal areas in Goalpara and Knmrup the general impression is 
that sal regeneration will not he difScnlt provided we can introduce 
batta grass into all areas where regeneration is to he undertaken. In 
the report of the Western Circle for last year this was emphasised. There 
appears to be some doubt however in the opinion of the present Divi- 
sional Forest OfScer of Kamrup as to the rapidity with which and method 
by which it will be possible to establish the requisite conditions of soil 
and soil cover for this purpose. It is too early at present to discuss 
this here. Remarks at 2 (2i) may also be rend in this connection. 

In Darrang an area of about 10 acres in Garnmari Reserve was 
cleared of undergrowth and revealed a healthy profusion of advance 
growth. There is apparently no lack of natural regeneration in the 
reserve both in the whippy and fleshy stages. 

In the evergreen and semi-deciduous types of forests there are no 
areas which are being regenerated on a large scale under special arrange- 
ments. Generally speaking it can be said that many species regenerate 
themselves naturally but require proper tending to advance. Any work 
which has been done in this connection in the post is entirely experi- 
mental and no definite conclusions can be drawn at present except that 
tending in youth is essential. 

In Sylhet the myrtenga {Bamhusa iulda) bamboo is said to have 
regenerated very well. 


(iii) Seeds. 

The year appears to have been a bad one for sal seed but from Eamrup 
there is a promise of a good seed year 1932. Teak {Tectona grandis) 
at Kulsi seeded moderately well. Sollock in Sadiya seeded fairly well. 

(iv) Nursery Work. 

(a) Under Silviculturist. 

Ro remarks. 

(6) Under Divisional Forest Officers. 

A. nursery was kid out on Tura Top in the Garo Hills with a view to 
trying if Cindhona ledgeriana can be grown in the Garo HiUs at a height 
of about 4,000 feet above sea-level ; seed was sown on 4th April 1932 
and started germination on 20th April 1932. 
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(v) Arlijicial Regeneration. 

There is no special feature of the work which needs mention. 

The total area under plantation and taunggas at the beginning and 
close of the year is 12,411 and 13,560 acres respectively. 

(vi) iJiscellanemis. 

The Cinchona iedgeriana plantation referred to in last year’s report 
was the subject of a special report to tlic Govemment of Assam during 
the year. The writer quotes below extracts from the report by Jlr. 
TV, B, Martin, Divisional Forest Officer, Sibsagar, which go to show 
that the species apparently might do very well in the Mikir Hills if tried 
on a large scale : — 

“ In April 1928 two ounces each of Cinchona Icdgeriana and 0. 
succintbra were sown in specially prepared nursery beds on the site 
selected by Mr. Osborne of the Bengal Cinchona Plantations, Mungpoo, 
when he visited the locality in February 1927.” 

*' This area is situated on the noithcrn slope of Chcniabcnshoii 
(Kala Parbat) at an altitude of approximately 1,400 feet.” 

” In transplanting in April 1929 the .seedlings were put out’ at intervals 
of 6 feet by 6 feet. Out of 623 plants put out 493 were in a vigorous 
condition at the end of March 1930. Thirty plants had been reported 
to be in a poor condition at the time of transplanting, and these presu* 
mably died,” 

“ The average height of the plants in December 1931 is given ns 10 
feet, but many of them were from 12 to 16 feet high, and all w’ere in an 
exceedingly vigorous condition.” 

I give below details of the cost of experiment to 31st March 1932 : — 

Ks. 

“ Cost of 2 ounces C. tveeirubra seed at SO per oz. . . . tOO 

n 2 „ 0. kdgcHava „ CO „ ... 100 

Cost of prciiaring nursoi^’, cicuing ntid burninc plantation site, 

sowing, transplanting and tending to 31 st March 1032 . 286 

Total . 480 ” 

Mezanhari {Litsea cilrata) was put out experimentally in the Holon- 
gapar Reserve and in tlic Sola Beserve, The results in Holongnpar 
are reported to be good hut no germination was obtained in Sola Reserve. 
Attempts ivith the species ,in Sndiya failed. 

In Sylhet an experiment has been started with tung oil (Aleurites 
fordii). Out of 127 seeds sown in May 1931, 30 seedlings were obtained 
during 1931 and 2 in 1932. The plants were put out in Tilagarh Fuel 
Beserve in May 1932 in specially prepared holes nud are repo^d to bo 
doing weS. 
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II.— Woukino Plans and Statistics. 

(i) WorUttg Plans. 

With the concurrence of the Government of India the post of one 
Working Plan Officer was kept vacant. 

Tlie Working Plans for Goalparo, Kamriip and Shillong by Dr. N. L. 
Bor, Deputy Conservator of Forests, have now been finally printed. 

Mr. Mackamess’s Working Plan for the Hill Forests of Lakhimpur 
and Sibsagar Divisions is at present being printed. 

Mr. 0. S. Purkayastha, A.F.S., acted as Working Plan Officer during 
the year. 

In addition to completing the field work of the Working Plan for the 
Plains Forests of the Lakhimpur Division, Mr. Purkayastha subniittcd 
his Preliminary Working Plan Report for the hnllocl: (Termitialia 
ini/n'ocarpa) and other forests of the Sadiya Frontier Tract Dhision. 
The latter was forwarded to and received back from the Forest Research 
Institute with criticisms during the year. 

Tlie Working Schemes for one Reserve in the Khasi and Jaintia 
Hills and for 6 Reserves in the Garo Hills have been sanctioned during 
the year. The Working Scheme for the North Kamrup Reserve is still 
under consideration. 

The Kamrup, Goalpara and Shillong Working Plans and the Working 
Plan for the Hill Forests of Lakhimpur .and Sibsagar Divisions have been 
introduced. It is feared that the present general depression both in 
the timber trade and in the finances of Government will render the 
proper working of these Plans extremely difficult. The proposal to 
convert timber in the forests in the District of Cachar mentioned in 
last year’s report had to be dropped owing to the general depression in 
the timber trade in the Valley. 

The Working Scheme prepared for the Cachar Forests has now been 
definitely abandoned and the leases issued under it have been can- 
celled. The serious floods in 1929 combined with the big slump in the 
timber market since that year has rendered the terms and conditions of 
the old leases too severe and they have been replaced by now leases 
which give the traders more latitude. 

(ii) YiM Tables. 

All sample plots are maintained. 

(iii) Volume and Form Faclor Tables. 

A local volume table for •>al is published in Kamrup, Goalpara and 
SHllong Plans. The volume is given in commercial timber as estimated 
by the Working Plan Officer. 



BENGAL. 


1. — BxI'EHIMENP’AI. StLYlCUIiTUBE. 

(i) General, 

Mr. H. G. Champion, Contml Silviculturist, toured Nbrtlicrn Bengal 
from the 13tlx to the 24Ui Januar}' 1932. 

Work was carried o>it in lioth Nortlicm and Southern Ranges in 
accordance uith the programme of work initi do\\7i. 

(ii) Natural R^eneralion, 

{aj Sundarbam sjircics. — ^Experimental Plot Nos. .3 and 4 which 
were fenced against deer were inspected. The object of the plots was 
an ocular comparison with their flurroimds 1o sec if by excluding deer 
regeneration of the moi-e imjiortant siwcies could be obtained. Xhe 
rc.sult8 have passed all expectations and the plots were found to be full 
of young regeneration of silndri {IlcrUiera fonm), gengua {Ereaecaria 
agalloeha), ainur {Amoora cucidlala), khalshi [Argiceras majus), dJtuudnl 
{Cariija obovata) and gnraii {Ceriop^ roxburginam), the last two being most 
conspicuous ns regeneration of boUi is common in the plots but seldom 
found in the forest. No seedlings of heora {Avicennia ojjicinalis) have 
been found altliough large mother trees constitute the dominant canopy. 
As this species is a purely transitory crop, it ■would appear t hat it docs 
not regenerate itself naturally on the same area ns the mother trees. 
On examining the suiTounds it was seen that beyond a few seedlings of 
sundri, regeneration was absent. The one difSculty in the upkeep of 
these plots is that saline water rots the wire. 

(6) Diptcrocarpvs sjrp. — ^/Vll the experimental plots (except Nos. 1, 
D, and 6 abandoned dining 1930-31) at Bliomariagliona in Cox’s Basar 
Division were ranintnined. Besides, two new plots (Nos, 11 and 12) 
were laid out, the object being the same, that is, to discover a method of 
obtaining rcgenciation of Diplemcarpus turbimihis ard D, costatus, 
either naturally or by natural-ci/?w-artificinl methods. There is little 
to note this year in these plots, and work was carried out and obser- 
vations taken on the lines mentioned, in last year’s report. The work 
and results obtained in 15. P. No. 10 arc wortliy of note. In Januaijy 
1931, the undergrowth -was cut, and slash left in situ, and the middle 
storey was tlunncd (cut mid girdled) to let in more liglit. Slash was 
burnt before seed-fall, care being taken to pyotcot tlie seed-bearers. 
Tlio remainder of the miscellaneous species in the second storey wore 
girdled in May. In the eastern half, sub-plot A, Dipkrocarpus ttfrbi- 
jiatus seeds \rcre so^vn by notching (a new jiroccss, which consists of 
making a hole in the ground with the point of a dao, placing the seed 
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in the hole and jnst covering the seed with earth). In the western half, 
snh-plot B, seed was sown broadcast without hoeing. 

In February 1932, an enumeration of seedlings was made, and it 
was found that the result of notching in sub-plot A, had been attended 
with phenomenal success and 2,197 healthy and vigorous seedlings of 
Dipterocarpus iurbinatus were found, with an average height of 1 ft., 
whereas in sub-plot B — sown by broadcasting without any soil prepara- 
tion — only 10 D. turbimtus seedlings were found. It would appear 
that the seeds sown in sub-plot B by broadcasting only, had dried up, 
it being a particularly dry year, and so no germination had taken place, 
and that in sub-plot A (notched area) the covering of the seed with 
earth was sufficient to preserve the vitality of the seed until the break 
of the TaiTiR , The notched portion will be watched with great interest. 

(c) Evergreen forests of the Kasalong Eeserve, Chittagong Hill Tracts 
Division. — Experimental Plots Nos. 4, 5, and 6 were maintained and 
observations made. 

Experimental Plots Nos. 10 to 17. — A large block of about 50 acres 
(excluding swamps, known ns dhepas) was laid out in the cold weather 
of 1930-31 and snb-divided into a series of plots (Nos. 10 to 17), each 
of about 6 to 7 acres in extent. The operations carried out in each 
plot were described in last year’s annual report. The following work 
was carried out during the year under review. In most of the plots 
the original work of felling the different storeys was carried out in groups 
only. This year in all such plots these groups were joined up so as to 
make one uniform treatment throughout each plot. Two observations 
were taken dining the year. 

It is too early yet to note any appreciable difference as a result of 
each ThtiiI of treatment and ocular observations over such large areas 
cannot be depended upon. It was, therefore, considered necessary to 
lay out a series of Indicator Plots for detailed study. Accordingly, 
in March 1932, diagonal Indicator Plots 6 ft. in width were laid out and 
demarcated, one in each Experimental Plot, and these will be maintained 
all through. In each of these Indicator Plots seedlings and saplings 
of valuable species have been enumerated in ^ inch diameter classes 
and stocking and its density indicated on a map. Position of mother 
trees has also been marked in some of these plots. Some of the seedlings 
in the Indicator Plot have been numbered by tying small tin plates. 
The heights of these numbered seedlings will be taken periodically so 
as to note the rate of growth under each method of treatment. 

As 1931 was a particularly bad seed year for almost all species, there 
could not be any' appretiable increase in the reomitment of seedlings 
during the past year. 
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(rf) Hopea odorata. — ^Tho two interesting patches of Hopea odorata 
regeneration adjoining the 1930 plantation at Hazarilchil, Chittagong 
Dmsion, were kept under observation as E. P. Nos. 9 (a and b). In 
9 (a) the overhead canopy was opened up by removal of all bamboos 
and most of the tree species so ns to let in more light. In 9 (6) only the 
undergrowth was cut so as to free the seedlings but the overwood was 
not interfered with. From observations taken it was seen that the 
plants in 9 (a) were larger than those in 9 (6). 

(e) SkorcO' robusta (Experimental Plot No. 16 of Buxa Division). 
Last year’s experiment on the method of obtaining natural reproduction 
of sal by burning as practised in Assam was carried out at Santrabari. 
As a result of last year’s burning of the debris, the area was again covered 
with a dense growth of sau grass {PoUinia ciliata) about 4 ft. liigh, and 
underneath this grass a fair number of sal seedlings mode their appearance. 
Ncsults of enumerations in 2 lines 210 ft. long and 6 ft. wide running 
through an average area showed that in such a line the number of sal 
seedlings averaged 20. This year attempts were made to bum tlie area 
in February, again in March and thirdly in the 1st week of April, but 
even in the end burning was not very complete and thorough. Dense 
sau grass appears very difficult to bum, and burning must bo done as 
late as possible. 

(/) Experimental Burning Plots in the Bhabar Tracts at liaimatong , — 
Burning in the bhabar tract areas at Baimatong in the Buxa Division 
was continued by the divisional staff. The condition of the sal seedlings 
and undergrorvth is more or lc.ss the some as was noted last year. 

(iii) Seeds. 

{a) Seeds of exotic species for experimental purposes and seeds for 
plantations were supplied to divisions through the Silvicultural Division. 

(6) Samples of seeds of 27 different species were supplied to Japan. 

(c) Seeds of the following valuable timber species for c.\pcrimenting 
with at higher elevations in the hills were supplied by the Forestry 
Commission in England and the Research Station in Japan : — Fagus 
sylvalica, Picca exedsa, Pinus nmrrayana, Abies vcitcMi, A, grandis, 
and Alniis incana from England ; and Pinus thmburgii from Japan. 

(d) Germination tests of the following species were carried out in 
wooden boxes under shade at an elevation of 0,D00 ft. with the following 
results : — 

Species. Time taken to Fcrccntngo. 

goriniDatc. 


Ouprums toruloia . 




. 1 montli 

40 

Pinui Uituya 

t • 

• 

« 

. 1 month 

60 

Pinna cxceUa . . . 

• » 

• 

• 

. 1 month , 

48 


P 
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(iv) Nursery Work. 

(а) Tlio Silvicultural Nursery and Garden at Hazarikliil, Chittagong 
Division, Southern Circle, were maintained during the year. Observa- 
tions continued to be taken on species sown last year and mentioned 
in last year’s report. In addition further repetitions were made and also 
experiments with species taken up. The Silvicultural Garden at Hazari- 
khil was maintained and experiments to compare the results of direct 
sowing, transplanting and root-and-shoot planting were laid out for the 
more important species indigenous to the Chittagong District. 

(б) A. permanent silvicultural nursery and. garden under the control 
of this Division was laid out at Snkna, Kurscong Division. Experi- 
ments were carried out to find the best method of artificial regeneration 
of species suitable to the plains of Northern Bengal. 

(c) A sihucultural nursery was maintained at Hum in the Darjeeling 
Division for experiments with hill species, 

(d) A creeper nursery was laid out at Sulma by Mr. D. A. G. Davidson, 
Divisional Forest Officer, Xurseong Division, in order to study the times 
of fiowering and fruiting, methods of propagation and control of the 
more common creepers found in plantations. Creepers were uprooted 
in the plantations and transplanted in the nursery both mder shade 
and in the open. 


(v) Arlijidal Ncgeneralion. 

(a) Regular and taungya plantation in the Chittagong and Cox’s 
Bazar Divisions. 

Out of the 7 Garden Plots maintained in the Cox’s Bazar Division 
since 1928-29, 4 were abandoned in, January 1931, but G more plots were 
added during the year under report. In the Chittagong Division 4 
Garden Plots were maintained. The object of all these plots was to 
discover the best method of treatment of bogamedeloa {Tepltrosia Candida) 
in relation to guijan {Dipterocarpiis spp.), both for keeping do^vn weeds, 
as well as for affording shade as a nurse crop, without at the same time 
interfering with the growth of gurjan. 

It is not necessary to detail these plots here. An important point 
discovered this year was that in the 3rd year bogamedeloa pruned in June 
ccppiced very badly and Assam l(Aa {Eupatorium spp.) soon got tbo 
upper hand, whereas that coppiced in May responded immediately and 
weed-growth was kept in check. 

The following is a summary of observations and condudons arrived 
at up to date. 

The best treatment that will suit both the bogamedeloa and the 
gurjan with the primary object of establishing the latter still remains 
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an open question. Our experiments, extending over a quinquennium, 
and frequent observations in tbe three Chittagong Divisions have led 
us to certain definite conclusions. A shade or cover crop like hogamedeloa 
is essential for the purpose of afiording shade to the gurjan for its first 
2 or 3 years in order to prevent it being dried up during the hot weather, 
and also to help to keep down Assam lota until tho gurjan is established. 
The value of hogamedeloa as a preventer of weed-growth cannot be 
questioned, and if a dense crop of hogamedeloa is required it can be 
coppiced back for several years in succession, provided always that the 
Stumps are cut over a little higher up in each subsequent year. 

It has also been recognised that although gurjan requires some sort 
of shade for proteetion against being dried up by the sun during its first 
two hot weathers, at the same time, it certainly grows better in the light, 
and whenever light is let in cither from the side or from overhead, its 
growth is much more vigorous than in the shade. It can, however, 
persist under shade apparently indefinitely in a suppressed condition. 

As the result of observations and experiments made during the last 
B years, the following is the programme now laid down by the Divisional 
Forest Officer, Cox’s Bazar Division, in his regular plantations. Here 
the problems are simpler than in iaungya plantations, as there arc no 
field crops to consider and hogamedeloa can be put out at the same time 
as gurjan. 

1st Year — 

tiarcli Cleaning and turning. 

March to May .... Hoeing done gradually nil over tho area. 

May to Juno .... Soving of gurjan aeod. 

Dipterocarjms lurhinatus is found to be the most suitable of the 
gurjans as the seed is ripe just at the break of the rains which is not so 
with the other species, and also its germination percent is usually from 
80 to 90, whereas D. costalus gives only 25 — 30 per cent., and D. alatus 
even less. Sowing is usually started in the last week of May and con- 
tinued up to the middle of June. The middle fall of the seed is considered 
the best. All seed is examined for the presence of grubs, whose outward 
sign is a blob of gum on the seed. Seeds arc sown in lines 6' apart, 3 
TOWS of seed to a line. Seed is notched and covered with earth, the 
wings being exposed, 

Bogameddoa is sown in tho beginning of May. In the cooler north 
and east aspects and on lower slopes where the growth of hogamedeloa 
is good, it is sown thickly in lines 1' wide running centrally between tho 
gurjan lines. In exposed south and west aspects and on the high 
ridges, where its growth is poor, it is sown broadcast right up to the 
gurjan lines. ' , ‘ 
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July to August. — Cleaning done. Any hogamcicloa found in the 
gurjan lines are pulled up. Climber pulling instead of climber cutting 
will in future be carried out in all cleanings. 

2nd Year. — ^May to June. Cleanings. BogameieJoa is thinned 
wherever it is foimd thick. This includes lopping of side branches 
overtopping the gurjan. 

3rd Year. — ^May. Cleanings. In the cooler north and cost aspects 
and on lower slopes where the growth of bogamedeloa is very thick, it is 
pruned 6' below the height of the gurjan plants. In dry exposed south 
and west aspects and on higher ridges bogamedeloa is not pruned unless 
it is found to be overtopping the gurjan, in such areas its growth is 
usually poor and it seldom overtops the gurjan. 

4th Year. — May. Cleaning. Bogamedeloa is cut out as the gurjan 
will by then be fully estabh'slied, and bogamedeloa also loses its power 
of reproduction. 

In taungya plantations the problem of combining shade crops and 
field crops still presents considerable difficulties. The best time to 
sow bogamedeloa appears to be in the middle of July, immediately after 
the last cleaning to the field crop. It must be sown broadcast tliickly 
after scratching up the earth. Any blanks can be filled up by sowing 
in September. Experiments arc being laid out this year at Hazaiikhil 
in the Chittagong Division to ascertain the best time and method of 
sowing in taungya plantations. 

(6) Cover crops. — (i) Phaseolus calcaratus {mashyam l-alai), Leucaena 
glauca and Clerodendron infortunatum {bJiant) were tried in the silvicul- 
tural nursery and garden at Sukna. The experiments W'ere laid out 
with the object of finding an alternative to bogamedeloa [Tephrosia 
Candida) as a cover crop for keeping down weeds and climbers. Boga- 
medeloa is not an easy crop to trcat ; its growth is extremely rapid and 
unless carefully watched, it is apt to suppress the young sal. Also 
as its growth is so rajnd, it cannot be put out in the Ist year at the 
same time as the sal, as experience has shown that it suppresses the 
sed and practically kills it out. This is a distinct disadvantage in regular 
plantations where no field crops are raised. Phaseolus calcaratus plants 
were all eaten up by deer and would not therefore appear to be suitable. 
Leucaena and Clerodendron show distinct possibilities and experiments 
on larger scale with these two species will be carried out this year. 

(ii) African and Napier grass. — Boot-suckers of the above were 
planted in the 1931 plantations at Bhomaria^ona in the Cox’s Bazar 
Division and Kaptai in the Chittagong Hill Tracts Division in 
between the lines of plants with the object of keeping down weeds and 
acting as a shade to the young gurjan plants. Those of the African 
grass failed while the Hapier grass has done quite well. • Napier grass is 
being experimented with again this year in the 1931 plantation at Sukna. 
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(vi) Bedamaiion and Afforestation, 

Nil. 

(vii) Thinnings and Cleanings. 

(а) Thinnings. — A. fuitlicr 3 sets of tliiec plots each to study different 
grades of thinnings were laid out in the 1926 sal plantations at Eunti- 
mari, Jalpaiguri Division, and at Nimati and Eodalhasti in the Euxa 
Division. 

(б) Controlled burning in sal plantations. — The plots mentioned in 
last year’s report laid out to observe the effects of changes in under- 
growth and cost of climber cutting by controlled burning in sal plan- 
tations were maintained, and observations recorded. In addition, two 
further sets were laid out at Dalgaon in Jalpaiguri Division and Nimati 
in Buxa Division. There are now altogether 8 sets, and these cover 
all types of sal plantations from the comparatively dry plantations of 
Sukna and Tarldiola, to the extreme evergreen of Eajabhatkhuwa and 
Nimati in £uxa Division. There is no doubt tlmt in all oases, even 
after one burn, the evergreen undergrowth is changing. In Experi- 
mental Plot No. 14A, situated at Bajabhatkhawa, one of the first plots 
laid out, the change in undergrowth is remarkable. This plot has 
now been burnt for three years in succession. When the plot was laid 
out in 1929 the undergrowth was extremely dense, about 4 ft. high, 
and it was practically impossible to force one’s way through it. When 
inspected in January 1932, the evergreen undergrowth had practically 
disappeared and sau grass {Pollinia dliata) had talren its place. 

All the plots were examined in April 1932, a few weeks after burning, 
and it was noticed in every case in the burnt areas that the sal saplings 
were bare of leaves and that they had not got their new flush, whereas 
in the unburnt plots the young saplings had all got their new flush of 
leaves. How much this will affect the increment of the crop can only 
be found out at the time of lemeasuicment of the plots. Sal in the 
plains of Bengal begins to get its new leaves about the 3rd week of March. 
It would appear that every effort must be made to bum plantations 
before the 2nd week of March, that is, before the new flush of leaves has 
appeared. 

In Experimental Plot Nos. 5, CA of Jalpaiguri Division, the under- 
growth at the time of laying out consisted mostly of thatch grass. The 
fire this year was extremely fierce and the bark of the saplings was charred 
up to a height of C' to 7'. It would seem obvious that this type of 
plantation should not bo burnt, as such a fierce fire is bound to affect 
the growth of the sal. When this plot is remeasured it will be very 
interesting to compare the loss of increment in this extreme case wiii 
that of the unburnt plot. 
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There appears at present to be little difference, if any, in the cost 
of clinibcr cutting between burnt and unbumt plots and the little sawing 
that there may be, is spent in the cost of burning. 

In Experimental Plot Nos. 3, 3A of Snkna, Kurseong Division, it 
was noticed that all the suppressed and badly dominated trees were 
dying out. This is probably due to the effects of burning. 

(c) Eradication of climbers in plantations . — ^The Divisional Forest 
Officer, Kurseong Division, has opened 3 sets of Experimental Plots at 
Sevoke, Sukna, and Dauhara to study the best and cheapest method 
of eradicating climbers. 

In one plot of each set all climbers were dug up and the roots and 
tubers removed. In the other plot no special treatment was carried 
out and it was used as a control. The idea being that by pulling up the 
roots of climbers in the first year of a plantation before they get a hold 
will reduce the number and cost of climber cutting in the future, especially 
in sal plantations which take longer to close up. It is too early to come 
to any conclusions and it is not expected that any real benefits will be 
noticed before the Dth or 6th year. 

(viii) Mixtures. 

Mr. Champion, the Central Silviculturist, after his visit to Northern 
Bengal this cold weather, pointed out the silvicultural undesirability 
of putting out plantations of pure crops, perhaps with the exception 
of sal, which is naturally found pure, and he suggested we should try 
some experiments with mixed crops. In ■\'iew of this, and the recent 
heavy casualties to pure champ {Michdia champaca) plantations by the 
pest Urostylis punctigera, and to gamari {Gmdina arborca) plantations 
by Loranthus, it has been decided next rains to lay out a scries of 
experiments with different types of mixtures. A scheme is now being 
prepared by the writer and the Central Silviculturist has been asked 
to express his views and give his advice. 

Mr. N. Pal, Divisional Forest Officer, Chittagong Hill Tracts Division, 
has in his 1931 plantations started a scries of experiments with different 
methods of mixing gamari and mahogany {Swielenia macrophyUa), the 
results of which will be watched mth interest. 

(ix) Vnderplanting. 

(a) The experimental plots at Eajabhatkhawa, Buxa Division, in 
underplanting Ghichrassia tabularis with Michdia champaca and Shorea 
rcibusta, laid out in 1925 have been kept up. Sal is very whippy and 
does not seem to be growing much. Champ plants -appear now to be 
doing better. The following table gives for comparison the height 
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increment of tlicsc underplants ndth tlic same species of the same age 
grown in tlie open ; — 


Species. 

Height in the open of 
tbo anrae age. 

Height of tho underplant 
under Ohklrastia 
tabutarit. 

Sliorca robusta 

Bpst2C'-0' . 

Best S'-O'. 


tVorat 13'-0'. 

Worst 


Average 20'-0’ . 

Avorngo S'-O'. 

ilfiriic/iA ehampaca . 

Be-it38'-0' . 

Best 27'.0'. 


Worst 24'-0'. 

Worst fi'-S'. 


Average 31^-0' « . 

Avemgo 17'-0'. 


Tlic above results show that diamji is doing fairly well as an under- 
plant, but sal is disappointing. 

(6) Experiments in underplanting and under-sowing in the three 
Chittagong Dh-isions mentioned in last year’s report were continued. 
Under this heading 3 plots were abandoned and 4 added making n 
total of 11 plots maintained up to the end of the year. Of the species 
tried up to the present Dipicroearjnts (urbitiatus, Dichopsis pohjaniha, 
Swidenia macrophyVa, Arlocarpus cJiaplasha and Bambusa tulda appear 
to bo the most suitable for underplanting and sowing. Poor results 
have been obtained srith Dipterocarpus costatus and Lagersirocmia fios- 
regiiiae. 

(.\-) Miscellaneous. 

(a) Co-operative investigation on the origin of Tcah Seed. — This all- 
India investigation was taken up at Kaptai, Chittagong Hill Tracts 
Diwsion, .and seed from Bombay (moist .and drier tjT)cs),JIndraB (Nilam- 
bur), Burma (northern and southern types) and Chittagong Hill Tracts 
were used. Owing to very irregular germin.ation of some origins, results 
have not boon A'ory satisfactory and arrangements .are being made to 
fill up all blanks during 1932-33. 

(&) Boot-and-shool-cutting cxperiincnls, — Experimental Plot No. 0 
(Chittagong Hill Tracis Division). An area of about on acre in the 
1930 plantation at Kaptai was planted up wilh root-nnd-.shoot-cutting8 
towards the latter part of July 1930. TJio experiment was intended to 
study if propagation of teak by this method of stump-planting is harmful, 
and if such plants arc liable to develop rot. 

The Central Silviculturist suggested “ the necessity of raising witli 
the cuttings, plants from sowings and from transplants with which to 
compare the cuttings”. • Towards the end of the year under report the 
above plot was abandoned, as there was no comparison with transplants. 
Hew plots will be laid out this year in the 1932 plantation at Kaptai to 
repeat the experiment on the lines suggested by the Central Silviculturist. 
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(c) Experimental Plot No. 15 {Bum Division). — Tins Exx^rimcntal 
Plot mentioned in Inst 3 'cnr ’8 report, laid out to see if young sal •nill bo 
aileclcd by tbo fungus Pohjporus sTiorcm tlmt killed the old trees on tho 
same area, wns inspected nnd no sign of any fungus was noticed and 
seedlings looked very Lonltlij’. 

(d) Loranlhis attach in gamari plantations. — ^In tho subsequent his- 
tory of Experimental Plot No. 1, Chittagong Division, it was noted on 
the 22nd August 1930 “ that tho gamari overwood has been attacked by 
Lorantlnis, nnd a number of gamari trees wore looking unhealthy 

Since then the incidence of this pest has her n enormous and on visiting 
ICaptai plantations in the Chittagong Hill Tracts Division in February 
1932 it was found that young gamari plantations of all ages except 1929 
nnd 1930 had been affected and that the i>est is extremely serious. In 
the 1923 plantation up to GO jtcr cent, of the trees had been attacked and 
many were alrcadj’ dead. A few jarul (Lagcrslramia Jios-rcginac) had 
also been attacked. Nor has tliis pest confined itself to plantation- 
grown gamari, nnd Mr. J. N. Son Gupta, Assistant Sih-iculturist, has 
noticed isolated gamari trees in. jote lands outside tho Ecsorve atHarari- 
khil in Cliittagong Division, cquallj' (or perhaps more) affected. 

(c) Tali-fitngus. — ^In FebniaTy last a few tali (DicJiopsis polgantha) 
plants in tho Silvicultural Garden at Hazarikhil wore noticed to bo dead 
nnd dying and a fungus was suspected. Accordingly, a few plants wore 
dug out nnd sent to tho Mycologist, Dchra Dim, whoso reply maj* bo 
quoted “ The diseased specimens of DicTiopsis polgantJia were examined 
nnd appear to have been killed by some fungus pathogen. Tlio surface 
of the root is covered with a fungus, apparently of a saprophj'tio 
nature, and at tho collar region a white fungal growth was observed 
which was foiuid to bo a species of Fusarium. An effort to isolate the 
pathogen in its purest form proved futile.” 

(/) Uroslylis puncligera. — Most of tho champ {Michelia cliampaca) 
plantations of all ages in Northern Eongal liavo been attacked by 
the above pest. In some cases tho attack has been extremely severe, 
nnd in tho 192G plantation of Garaldub.a, Jalpaiguri Division, many 
trees have been killed outright in one j'c.ar’s attack. Tho pest is not 
selective and when an attack is noticed in a plantation, all tho trees arc 
found to bo affected. Pure cJiainp plantations will have to bo stopped 
until the effects of this pest can bo gauged. It is hoped that tho Forest 
Entomologist will bo able to come to Bengal and instruct and adnso us 
on suitable methods of prevention or euro. Champ timber is about tho 
most valuable of tho species put out in plantations in the plains of Nor- 
thern Bengal, nnd it udll bo a great pity if this species cannot bo put 
out any more. 

{g) Specimens of roots of Ohickrassia iabiilaris and Cinnamomum 
cccidodaphnc found to have been killed by fungus in Sample Plot No. 6' 
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at Eaiabhatkhawa, Bnxa Divieion, were Bciit for identification to the 
Porcst Mycologist, Dohra Dun. 

II. — ^Wobking Plass and Statistics. 

(i) WorHng Plans. 

(a) The 4th Working Plans for tho Jalpaignri and Buxn Divisions 
received sanction by Government during the year and are now in opera- 
tion. 

(b) Control Forms . — Control forms 2 and 4 of all divisions woro 
cheeked by tho Silviculturist. This takes up a considerable amount of 
his time •which could be ivoll employed on his omi work. It is hoped 
that if a Working Plan Officer is appointed, the checking of Control 
Porms uill be handed over to him. 

(ii) Yield Tables. 

While remeasuring the Linear Sample Plots idcntificaliom of hitherto 
unknown species were made and wrongly identified ones corrected. Some 
unknown species were sent to Dehra Dun and have been identified. Mr. 
Parker, tho Forest Botanist, Dehra Dun, visited these lines during tho 
year and has since identified unknown trees of which flowering specimens 
could bo obtained. 

One new Linear Sample Plotivns laid out at Samsinp, Jaldhaka Eangc, 
Kalimpong Dhision. 

Ehiff eounling and stem analyses . — Stem analyses of the following 
species grown in the high forests and apparently of dominant canopy 
were canied out during the year. After collecting the necessary data, 
curves showing height, diameter, and volume over age, will be prepared 
anc^ prcscn'cd in the office for comparison with curves obtained from 
Sample Plots of the species grown in tho plantations and high forest. — 


DiriFion. 

Lociilily. 

Specie!. 

Numlcr 

of 

IJCCB. 

]DarjccUiig < . . 

Knnf;iniin 

CiipTMiiDi Jmrhris 

2- 


IlanKirum 

rkra rrertfa 

1 


I/)pchn . 

JiigfariK rrgin 

1 


Tiikclnli . 

Crt/plomeria jajrmiea 

2 


Kaiiginini 

Grjipinnuria japonica 

4 


Kanginim 

Alnuit nrpatninf , 

*1 


I.<ipcfiu . . 

Aln»n vrjtalcnfiifi , 

1 

Ktirscong • . • . 

Bngom . 

Atnvn ncpalcritie . 

2 


Dnwliill . 

Giiprtfmiii funthris 

\ 

Kalimpons . '. 

H.iinfiin); . 

nuaUmi/a tonncralinult 

o 

Eundarliniiii 

SijiRvCoupo 

flrrilicra Jomtt . . 

2 


c 










fy Ijrr till' Hmn i»[ tin vvar att'l 

8'3 Goni'ral m:tiritaini'>] in tli** ''Hice, 

JJIHAU AND OHlf^SA. 

1.— Hxi'I.UIMENrAI. Sjf,VICl'M fltE. 

(i) Otniaii. 

Tlip jmst of til" Foro^t Itwo.arch Ofiker "km hr«M l»y Jlr. L. li. 
SililinnNnl, Doptity Con.v'rv.itor of Fori'.ita, until tlioSnrl D<'coinb('r 1031 
when 31r. II, I*. IJ.imj, IVorfcinc I'Lins Ollirer, took over clmrgc of the 
ltcs»’.irch I)i%'i‘>ion in n>hlition to liii own Working Plan's duties. In 
vn'w ut the pn n<'<-<l for economy it wm jlccided to ntn.alc.iinate th** 
Working Plnns nnd the Itcscarch Itivisimis. Consequently the 
Pfognammo Inul to In' tevisi'<l. The progmintno of research ssork in the 
slivisinns Ima been ro revised that it h.-us now Iwen jK)«*iible to arr,\neo 
the divisions into two groups i o tluit In fntnre the Por»*st RescArch Ollicor 
will tour in nltcrnate ye.ira in e.aeh of the two groups. As a n'lidt of 
tins nrrnneement the nwintennnco of Famplc nnd Kxixjrinientsl Plots and 
tho c.srryinc out of such operations as fgllinr; of tmderwoo»l, rlearing «»f 
tiudergrowth, hurning, hoeing or ploughing, etc., in the Kxperijnent.v! 
Plota sshieh h.ss hitherto l*cen done by the re-earch staff has now l>een 
relei’.stcd to the Divisional Staff. Only the statistical part of the work 
together with any enuinerntion nnd thinnings th,at m.sy have to be done 
w ill Iw c.irried out by the He.se.ir»*h Staff. The staff of the Research 
Division has, therefore, lie.-n re-luced to one Porv.st Uang>'r only. This 
revision of the programme will in the first in.stance neevasitate n'-measurc- 
inent of some of the Sainpl" plots a year le'fotc or after the fi.xcd interv.d 
of 5 or 10 yo.sr.s ns tfie c use nwy Ik*. There does not seem to l>e any objec- 
tion to this provided that the tes'i'ied progwmme is rigidly ndljcwl to in 
future. 

Tlio Ranchi Air .’?<‘asoning shed has now !»een abolished ••md the plant 
has l)eon bold off. 

Tlio problem of co-ordinating R.xp'rimental plot.s has continued 
during tho year. \ few of the Kxperimental plots were abandoned. 
The reasons for nb.andoning tho plots svcrc cither that accidents had 
upset the initial conditions of tho experiments or tliat they had given 
definite rcstilts. 

According to (he programme the Forest Research Oflicor toured in 
R.smhnlpur, Ancul nnd Puri Division.s. 

The files of tho Rc-earch Office ss’cro ro-clnssificd according to the 
revised heads adopted by tho Central Silviculturist. 
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Considciablc additions Lavo now been, made to tbo collections in the 
Musenm started last year in tho Forest Office building at Ranchi. 

(ii) Experimenlal ivorh. 

The important results arrived at during the year were as 
follows : — 

(а) The cxporimontal plots in tho dry type areas of tho Sambalpur 

Division (Plots Nos. 2 and 3) tend to show that so far as aal 
{Shorea rohvsla) seodlmgs in these areas are concerned 
l'-9* is too low a height at which the seedlings may bo con- 
sidered to be established. 

(б) Observations in Exporimcnt.al Plot No. 16 in tho same locality 

have shown that tho most vigorous coppice shoots arc usually 
produced by sal trees of 4* to 12' in diameter. This has 
got an important bearing on tho subject of “ Cleaning opera- 
tions ” to be carried out after the main fellings inasmuch 
as the coppice shoots from yoiuigor trees should bo favoured 
against those from older trees. 

(c) It is now concluded from tho two sets of experiments carried out 

again in tho Sambalpur East Division (Experimental Plots 
Nos. 7, 8, 28 and 29) that in dry type areas burning tho 
coppice coupes after clear-felling does not stimulate the 
stools to increased growth or niunbor of coppice shoots 
as believed hitherto. 

(d) To tost on tho grooving season of Gasuarim cquisetifolia two 

experimental plots wore laid out in a one-year old plantation, 
one in a water-logged area and the other in a somewhat drier 
typo of area. Experiments show that although growth in 
tho water-logged cr<.as is very much slower than tho growth 
in comparatively drier types from about tho middle of 
October till the end of April, tho growth in tho former area 
is somewhat faster than in the latter from tho end of April 
till tho middle of October. 

(iii) Natural Regeneration. 

Tho sal forests in this province are mostly in unstable equilibrium. 
Amongst other things fire protection seems to have contributed princi- 
pally to this state. Tho natural regeneration experiments in this pro- 
vince have therefore been directed mainly towards this factor. Sys- 
tematic investigation was started only recently but from tho old experi- 
mental records the following ad interim observations have boon made : — 

(i) Complete fire protection in dry typo areas tends to induce sal 
regeneration whore it is aWnt ; it has also got beneficial 
effect on tho establishment of tho natural regenoration. 
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(ii) iy\^‘ j.n.-/. L- 

fi.r ‘r.l l.y rhn'.pn" t!:' r nf cvS^r- 

til. 

ll'it it I'"! sii'i tint f Ilf" rs;«*'t ilifiji ‘j!t il'snip tyi^ nri'..‘> n thi-. jirovir.i-o 
haM* mlvatTiK-l tmi f.’.r ill f3:<i dif'-ftiftii t«n.%ri3'« tl,** Jii.'i.'-r jil.mt iiw*»c5a- 
li'i.'i it iwffin if ittifniRK m tl.*"" ar's*- vill I.u’*’ ti t5ir>'rt 

intiiir-.'ir/' in l-riiirin," nl-nit ll;*' niitnr.it rfyi'n<-mtii>i;. 

1; v.ill t is.tffi titii* to no:.. {.* r? in v.illt>y.i in 

V. Jirrn *iif ii tl." {irin.'ipftt i-top in th.. nj'jw t .»tory if v.'jii? po .■sililo 
t«» t.-yrri'-r.-if.- t!;.' nr.*.!.! iifitnr.vity liy fr.'’.Hn*i o{ r.trfyin" out jinlitioat 
frllinri of owfttiH^l fuliov:.^! ty r< {.'-at't! c!. aiiinr* nn-i cf« riit(if.p;i. 

(ly) .Vi/.".vv 

Ti t> f-xjvfiir.'-r.trtl i»t Hiiioo m.nir.toinr*! tiin.i! an*! itii* 

p. riitin.-ttif !i r.ip.ii’ity of i.irioi:* •jc'-k.h h'.w t<-st.'<l ii. ti.*> Niir!'’:y, 
{ti'itiiinatinn | rrc/.jjtat:; • of poiiio of t!.*‘ n:o:». iinp. rt.^nt r.ith 

iiliii'h wo lift concv-rr.f'! in t'lii ptovinto ii t'''!oyr : — 
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Gcn«t)miici» prcaiicgG of imprloni spcics taid at th ex^erimmial gardent Einoo* 


SpeeicB. 


Origin of seed. 

Date of sowing. 

Kafnro of bed. 

Gsrmina* 

tion 

per cent. 

1. Shorta robwla • 


Ranchi 


:CIIi June 1030 . 

Plat bed vitli farmyard 

Per cent. 

20 



Do. . 


Do. 

manure at 9 tons per 
aero. 

Do. . , . 

43 

Do. , 


Do, . 


Da. 

Do. . • . 

3S 



Do. . 


21st June 1930 . 

Raised bed . . , 

72 

Do. « 


Do. . 


2Glh Juno 1930 . 

Ploughed line) V deep 2' 

24 



Do. . 


Do. . . 

Iroad. 

Do. . . . 

43 

Do. , 1 


Do. . 


Do. . . 

Do. , . 

36 

Do. • 


Dll. . 


2Ut JuiiO 1031 . 

Due un lines in uDolouehcd 

tiG 

Do. 


Do. . 


Da. 

land. 

Due UT> linos in nioucliod 

49 

Do. . 


Do. . 


Do. 

land. 

Do. . 

33 

Do, . , 




23rd June 1031 . 

UiKs P deep 2' broad . 

34 

'2, Sdikichtmtrijuga . 


Choibflsu 


ClliJoIylOSl . 

Raised bed manured . 

13 

Uo. . . 


ralfistau 


ISIIi Juno 1031 . 

Hat bed manured , , 

15 

Do. . 


Do. 


Do. . . 

Flat bed unmnnured . 

8 

Do. « , 




03i(l Juno 1030 . 

flat bed manured . . 

25 

Do. « . 


Do. 


27lh June 1030 < 

In tilo pots manured 

33 

Do. « , 


CbsiboBBa 


lOlIi April 1031 . 

Sunken bed manured . 

30 

Do. , . 


Do. 


30tliMiircliI031 

Do. > . • 

43 

Do. . . 


Do. ' 


Do. . . 

Raised bed manured . 

3 

Do. . . 


Do. 


371liDniclilt>31 

Shaded bed manured . 

u 

Do. 


Do. 


Do. . . 

Sunken bed manured . 

3 

Do. . . 


Do. 


Do. , . 

Siiaiied lied manured . 

22 

3. L'v(;{.Ria jsmlfolana . 


Ranchi 


2G(h Juno 1U30 . 

Fiat inantirnl bed « . 

6 

d. Dpjdrocer/omuB rinciui 


ralamau 


31.1 July 1031 . 

Do. ... 

89 

Do. . . 


Ponhat 


3rd July 10.30 . 

Do. ... 


Do, . , 


Binoo 


30lli July 1030 . 

In }inc.s 9' deep 9' broad . 

25 

Do. . . 

, 

Fombat 

, , 

2nd July 1030 . 

Do, . . . 

so 

Do. . . 

■ 

Do. 

• • 

Do. . . 

Do. . . . 

23 

Do, . , 

• 

Do, 

• ■ 

7lli July 1031 . 

Do. • t . 

30 

Do. . . 


Do. 


30lli July 1031 . 

Do. . . ■ 

20 

5. Pitncarpvs mmpivm 


Snrnnda 

. 

OlliJluylOai . 

Sunken bed manured 

12 

Do. . , 


Do. 

. 

tth .Tilly 1031 . 

Knipcd bed manured 


Do. , . 


Do. 


22nd June 1931 . 

IJnei 1' deep S' broad . 

2 

Do. , , 

, 

Diiri . 

. 

23id Juno 1931 • 

Do. . . • 

2 

0. Teclm grandis 

« 

Palamau 

• - 

nth il.y 1031 . 

Sunken bed and manured . 

i 

Do. . . 


Bnmm 


OCtli April 1031 . 

Do, . . . 

20 

Do. . 

' 

Do, . 

• • 

SidApiillOSl . 

Do. . , . 

31 

Do. . « 


AokoI 


Do. . . 

Do, . . . 

80 

Do. . , 


Burma 

. 

Do. . . 

Do. t . . 

21 

Do, . . 


Puri . 

. 

Do. . . 

Do, . . . 

i 

Do. . . 

. 

Burma 

* • 

23rd Juno 1031 . 

Lines P deep 2' broad . 

7 

Do. . . 

■ 

Do. 

• • 

2Snd Judo 1931 . 

Do, . . . 

7 


Beuabes. 


Seed from old trees over 
S'.Q* giitlu 

Seed from crooked trees. 

Seed from young trees 2’>o* 
girth. 

Seed from crooked trees. 

Seed from old trees. 

Seed from crooked trees. 

Seed from young trees, 
lines sown vrith Tcjihroeia 
Candida. 

Do. 

Lines tiithont Tephrona 
Candida. 

Soil mixed irith limo and 


Seed dried under shado for 1 
TTccIc. 

Do. 

Do. 

Do. 

Seed Boaked in crater for 12 
days. 

Seed Booked in voter for 72 
hours. 

Do. 

Do. 

No treotmeut to seed. 

Do. 

After removing the pulp. 

Gcrmiunled from seed. 

Do. 

1 ycor old culm oITbcIs vith 2 
iutemodes and young 
htAnches, the middle portions 
of culms only Iwng used. 

Old homhoo rhizomes vith 
r bamboo. 

OSects of lover portions of 
bamboos, each otfset vith 2 
intcmodcs and c}'cs. 

Cuttings of top portions of old 
bamboos vitli 2 or 3 
internodes just bclov the 
vhippy tops. 

OffBcls of middle portions vilh 
holes at tlio nodes. 

No treatment to seed. 

Land ploughed vilh limo, 

Do. 

Soaked in vatcr and covdung 
for 10 daya. 

Soaked in voter for 30 days. 

Boaked in eulphurio acid for 
1C minutes and voshod for 
a days iu voter. 

Sooked in covdung for 7 days, 

Do. 

Do. 

Land ploughed mixed ^nlh 
limo. 

loud iiiipliraslicd Irt mw 
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It will be interestihg to note : — 

(i) that germination per cent, of s(i?.'8eod is ‘independent ofthe 

quality of the trees from which they are collected ; 

(ii) the best result in forest conditions may be obtained by sowing 

sal seed with Tephrosia Candida in dug up lines. 

The bamboo e^eriments show (i) that it is quite easy to raise seed- 
lings in nurseries in manured beds and the success obtained may be as 
much as 80 per cent.; (ii) the best way of artificially regenerating bam- 
boos is to plant old culms with rhizomes. ’ 

As regards the teuk seeds, the experiments with Burma seed are most 
disappointing. Wo have never been able to get more than 31 per cent, 
of germination and that even by soaking the seed in sulphiuic acid for 
16 minutes. The local seeds have given very much better germination 
and wo have now decided not to obtain any more seed from Burma. 

The e^oriments in Palamau show that small entire teak transplants 
are almost certain to fail ; larger entire transplants give fair results ; 
while a high percentage of success may be e:q)ected from the use of old 
root and shoot cuttings. The real problem to be solved now is to 
obtain quick germination of local seed so that seed sown at the end of 
the hot weather will produce sufficiently largo transplants to be put out 
as root and shoot cuttings in the rains of the following year. 


(o) Artificial Regeneration. ■ 

Prom the experiments concluded at Sambalpur (in Experimental 
Plot Nos. G, 13 and 14) it is evident that the best way of afforesting 
abandoned paddy fields is by transplanting Terniinalia toinenlosa and 
Eugenia jambolana on mounds. 

Seed of Dolichandroneplatgcalyx was obtained from Uganda .and sown 
in the Betla nursery, Palamau. Germination was excellent. The 
plants left in the nursery showed rapid gro^vth and if the plant, when 
transplanted, can pull through the hot weather when it is young, it 
may prove a very suitable species for stocking blanks in coppice forest. 

The following species were tried in the Gasuarina plantation in Baluk- 
hand, Puri.: — 


1. Eucalyptus rostrata, 

2. Grevillea robusta. 

3. Melaleuca leucadendron. 

4. Oareya arborea. 

6. Eugenia jambolana. 

6. Azadiradita indica. 


J About 3 per cent. died. 

j All Binviving but Albizeia lebheh 
y shows very stimted growth. 


7. Albizzialebbek. I 

8. Acacia catechu. J 
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It will be necessary to. water these plants to help them through the 
hot weather months. 

Acer negimdo seeds were tried in the Hinoo Esperimontal Garden 
and about 90 per cent, success was obtained in germination. 

Sabai plantations on a small scale were tried in Sambalpui, Santhal 
Pargannas and Palamau and they all show signs of success. , It may be 
possible to expand this plantation in the near future, so as to reclaim 
eroded ravine lands on certain geological formations. 

An area of 65 acres was planted up with t^ak during the year in the 
Puri Division. 

Teak plantation was continued also in the Angul Division. Endea- 
vours are being made to introduce taungya system of planting teak 
in Puri and Angul Divisions. It will take some time to popularise the 
system. One or two Forest Villages have also been established to this 
end. 


(in) Reclamation and Afforestation. 

An area of 27 acres only was added to the Gasitarina plantation in 
the Puri Division. This completes planting up of the area aequired by 
the Forest Department. 


n. — WOBKtNO PLAKS and STATISTICS. 

(o) (i) Working Plans for the Angul and Puri Divisions were approved 

by the Government and are in the press. 

(ii) Working Plans for the Sambalpur East and West Divisions 
were submitted to the Conservator of Forests, Bihar and Orissa. 

(iii) Working Plans were under preparation at the close of the 
year for the Palamau and the Eolhan Divisions. 

(6) Volume Toftfes.— Figures for compilation of local volume ta.bles 
were collected in the Kolhan Division and sent to the Central Silvicul- 
turist for compilation of the tables. 

(c) Coppice coupe outturns,— Bviiag the year more figures were collec- 
ted in some of the divisions, but it is unfortunate that these data could 
not be used to compile coppice coupe outturn tables as the ages of the 
coupes where the measurements wore taken could not bo ascertained. 
They will however be useful in determining roughly the outturns from 
coppice coupes of similar felling series. 

(d) Kath Tiearticood outturn tables . — Separate l:ath heartwood outturn 
■ tables were prepared for this j rovince and published in the form of a 
' Bulletin. 

n 
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BOMBAY. 

1. — ^ExPEBIUENTAL BUiVIODLTXntB. 

(i) General. 

The year opened with 18 subjects under investigation. Serial Nos. 27, 
28, 30 and 36 gave results from which final conclusions have been drawn, 
while Serial Nos. 2, 29 and 31 wore abandoneii as there was no prospect 
of arriving at definite conclusions. 

The work done, the results recorded, and conclusions arrived at are 
briefly described in the notes which follow. 

(ii) Natural Regeneration. 

Sandal {Santalum album). 

Su]}jeot No. 28 — ^Effect of early bpmipg on sapdal growth and 
regeneration (Belgaum Division). 

In 1927 two sample plots were selected in the Khanapur Bange of 
the Belgaum Division and all sandal trees in them enumerated by 1' 
girth classes in December of that year. In 1928 the investigation was 
taken on the files of the Eesearch Branch of the Chief Conservator’s 
office and directions were issued as to the manner in which it should be 
conducted during a period of 5 years commencing from the year the initial 
counts were made. 

The plots were numbered 28-A and 28-B. The former was rigidly 
fire protected while the latter was subjected annually to controlled early 
burning and the trees in each plot were counted each year in December 
and reported as shown below : — 


Pebiodio Susim&by. 
Experimented Plot No. 28. 


Dato. 

MxiAsnnmEBTB* 

3 to 4". 

us 

o 

6 to 0'. 

6 to 7*. 

«0 

s 

o 

s 

to 

9 to 10 ', 

o 

o 

ei 

s 

s 

Over 12*. 

Total. 

December 1027 

i 


FIOT No E8-A(nolECIED} 






yio 

21 

17 

s 

1 5 

2 

4 

1 



00 

(March 1029) . 

s 











December 1028 

41 


27 

17 


4 

5 


. 


130 

December 1020 . 

68 

36 


20 

: 10 

0 

(6 

1 


. 

172 

December 1030 

05 

00 

38 

Klfl 

‘ 13 

8 

6 

1 

1 


221 

December 1031 . 

81 

00 

64 1 


17 

0 

6 

1 

1 


202 

December 1027 

1 


Plot No. SS-B bvrkt). 





>70 


41 

31 

1 14 

0 

5 




262 

(March 1020) . 

j 


1 









December 1028 

06 

00 

40 

27 

14 

0 

2 

1 



284' 

December 1020 . 

118 

76 

50 

SS 

14 

7 

2 

1 



300 

December 1030 

121 

04 

79 

48 

25 

12 

3 

<1 


1 

38.5 

December 1031 

147 

103 

80 

47 

23 

12 

7 

i 

1 

1 

423 
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Tho figures reported since 1928 are taken lor dravnng the follo\ring 
conclusions : — 

(1) that the fullest logcuoration is obtained b}' complete protection 

from fire, but 

(2) that when soil, climatic and shade conditions are fsA-nurablc 

carl)' burning can be repeated year after year and yet a verj' 
satisfactory increase in regeneration may bo obtained. 

(iii) Seeds, 

There is nothing of special interest to record except, as stated last 
year, that in most experiments connected with artificial regeneration .i 
certain amount of data connected with germination percentage, 
sxttvival percentage, aids to germination, etc., is collected and is avail- 
able. 


(«) Artificial Begeneration, 

Teak (Teelotia grnmJis), 

Subject No. 2 . — Germination tests of treated teak seed (Surat, Kolaba, 
Belgaum, West Khnnde.sh, Punch Mahals and S. D. Kanarn). 

Teak seed, collected in one season from one and tho same tree in each 
of tho localities mentioned above, was treated in the manner shomi 
below and experiments were taken in hand to doterraine the merits of 
each of the methods of treatment : — 

(1) Seed soaked and dried alternately 3 times, for n week at a time. 

(2) Seed soaked and dried alternately txvice, for a foilnight at a 

time, and 

(3) Seed weathered in the rains and sown in the year follou’ing 

collection. 

The results of seed treated according to methods (1) and (2) above 
were analysed last year and though the general mean average percentage 
of germination showed vorj' little difference between the two methods 
of treatment, it was observed that the results obtained in the several 
divisions in which the tests wore made varied vciy widely infer sc. 

This year tho losults of tho experiments made with seed treated 
according to the 3rd method, owing to differences in the quantify’ and 
incidence of rainfall within the season, show such marked variations 
that they ore not strictly comparable with the results obtained from seed 
artificially treated. 

Iti8impo8.siblefromtlio information oollooted to draw any conclu- 
sion, and ns there is no particidar object in repeating the experiments 
tiiis investigation bus been closed. 

E 2 
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Uirda {Termiualia clichula). 

Subject No. 13 . — ^Propagation of hirda (Poona and Satara Divisions). 

It ^ving been establisbed that hirda stands transplanting and that 
a good percentage of success is obtainable, it remained to discover from 
what source seedlings for transplanting in the forest should be drawn. 
Es^periments were ordered to be carried out with — 

(i) one year old natural seedlings; 

(ii) one and half months old nursery seedlings ; 

(iii) natural seedlings of the year. 

Last year the investigation could not be carried out as designed in 
its entirety and a repetition was ordered. 

The results obtained are as under : — 

Hirda 1931-32. 

Percentage of survival. 


SSEDUKOS or 


Dmnon. 

Claes (i). 

Class (U). 

Class (iii). 

Satara . 





18 

38-3 

82-4 

Poona . 

■ 

• 

• 


38-5 

22-8 

56-0 




Total 

• 

66-6 

62-1 

138-4 

Mean. 

• 

• 

• 

• 

• 28-25 

31-06 

68-2 


The in^cations are clear for both localities that natural seedlings 
of the year are the safest of the three classes to transplant and give 
promise of a satisfactory percentage of success. Also it is cheaper to 
use such seedlings, as the expense of making a nursery and watering is 
obviated. 


The so called " one year old ” natural seedlings cannot definitely 
be proved to be of that age. It also appears that natural seedlings are 
somewhat difficult to find, and for general propagation purposes it is 
necessary to maintain a nursery to supplement the natural seedling supply 
Further experiments to find out the result of planting stumps cut from 
one year old nursery seedlings for transplantation in the forest have 
been ordered to be undertaken during the ensuing year. Stumps are to 
be cut and planted out in 1933 monsoon from seedlings to be raised in a . 
nursery during the 1932 monsoon. 
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Anjan {Hardmckia Mnata). 

Sulject No. 27 . — ^Eeproduotion of anjan by broadcast sowing, sowing 
in single plough drills and dibbling in patches in soils prepared according 
to difEerent methods in closed and open forest. (East Ehandesh Division.) 


The treatments ordered and methods of sowing laid down were as 
follows in closed and open forest: — 


Class of forest. 

Method of soniog. 

Soli treatment. 

A 

1. Closed forest . 

Broadcast 

Wounding the Boii and mulching 

2. Do. ... 

Do. . 

seedlings three times. 
■Wounding the soil but no 

3. Do. ... 

Sowing in single 

J mulching. 

1 Soil to 1)6 plouf’hcd in drills 

4. Do. • . . 

plough drills. 

Do. . 

10 feet apart and seedlings 
■ mulched three times. 

Soil to be ploughed in drills 

6. Do. . . 

Dibbling . 

10 feet apart but no 
mulching. 

Soil to be burnt in patches and 

6, Do. ... 

Do. ... 

seed dibbled 6'XG' and seed- 
■ lings mulched 3 times. 

Soil to be burnt in patches 

B 

1 to 6. Opeo forest 

a duplication of the 

and seed dibbled 6'X6' but 
J no mulching. 

iboye. 


A period of three years which terminates this year was fixed for the 
completion of the investigation. Operations commenced in 1929, but 
treatments 5 and G were not persisted in and consequently are eliminated 
from the summary of results. A comparison of the treatment 1 to 4 in 
closed and open forest respectively for the full period of 3 years is given 
below : — 


FEBCCNTAOE OF SUB'^TVAT,. 


Trcfttment. 

Closed roansT. 

Orsv roREsr. 

1029. 

1030. 

1031. 

Mean, 

1029. 

1030. 

1031. 

Mean. 

1 . . . : 


88<1 

80>6 

1 

6C'2 

08-S 

fi5*2 

51*0 

68'4 

s . . . 

.. 


84-3 

EO-G 

Ed 

70-1 

G7'5 

GO'S 

s . . . 

17-r 

wm 

21 >4 

S4'G 


70-0 

2S'0 

41*0 

4 . . . 

61*0 

H 

18-1 

33*7 

H 

01-3 

27*3 

31*9 

’ A 

Utah . 

17*1 

02*3 

61-0 

m 

S6‘3 

64-1 

41-3 

•• 
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From the above it emerges that both in open ond closed forest -- - 

(1) broadcast sowing is more successful than sowing in single plough 

drills ; 

(2) mulching exercises no particular influence on the percentage of 

survival. 

The results obtained in open and closed forest rrm so close that it 
would appear that anjan does as well in either class of forest. It is noted 
that figures of cost were not collected, but as mulching is an expensive 
item and since it does not materially assist anjan, broadcasting after 
wounding the soil, without mulching the resultant seedlings, would 
appear to be the cheapest method of raising anjan artificially. 

Safed musali {Chlorophi/tum tiibaosum). 

Subject No. 30 . — Artificial propagation of safed musali (North 
Khandesh Division). 

The results of two years’ experiments to discover the best means of 
propagating safed musali, a valuable minor product occurring in North 
Khandesh, are summarised below. The investigation consisted of two 
methods of artificially raising the plant (sowing seed and planting out 
sections of tubers) in three different varieties of soils which are treated 
differently, as indicated in the summary : — 

Safed musali — 1929-30 and 1930-31. 


Area of each sub-plot 'IZS acros. 


KlSO AKD TCEAtllCKT QT 601L. 


SOTTiyO. 


Main treat- 

6ub*trcat- 

Kind of soil. 










meut. 

meat. 



*? 





n 







e 

R 

e 


e> 

o 

p» 

£ 

s 





c» 

s 



o 



s 

Ploughed . 

Uumt . 

Doehy . 



C7-0 

72-4 

30 2 

14-9 

20 0 

43-0 

21-0 



Mucum * 



16-0 

160 

7-6 

48‘0 

26 0 





Black-cotton 



43-0 

43 0 

21-5 

31-G 

44-0 

76*0 


Do. 

Xot 

Boeky . 

. 


73-0 

83'6 

41-7 

IQ 


43-0 




Mnrum « 



.IS'O 

12-0 

00 

IS 

20 0 

67*8 




Black-cotton 


0 

36-0 

80-0 

18-0 

20 6 


87-5 

43-7 

Uot' riouEbcd 

Durai * 

Bocky . 


17-0 

,31-0 

48-0 

24*0 

23-D 


20-4 

14-7 



Mnmin • 


63 

IPO 

27-3 

13 6 

32-3 


64-3 

27-1 



Black-cotton 


0 

38-0 

38 0 

ID'O 

20 7 

41-0 

70 7 

35-3 

Do. 

Not 

Bocky • 


14-5 

21-0 

3S’6 

17-7 

32-0 


82-0 

16-4 


hiimt. 













Stunim . 



17-0 

10-7 

D<S 

38-1 


68-1 




Black-cotton 


n 

S9 0 

20 0 

14*6 

28-0 

1 24-0 

62 0 

1 20-3 

























Prom tho abovo the following general conclusions arc drawn : — 

(1) Planting is more succOgsfiQ tlrnb sowing in nil but rocky soils ; 

(2) Plougliing and burning black cottod soil tend to baVo a bene- 

ficial olTaot on tbc survival of shoots ; 

(3) In rocky soil sowing is attended by n fairly satisfactory monsure 

of success. 


Snndnl {SaiUalimi albtitit). 

Subjed No, 35. — ^Artificial regeneration of sandalwood (Bclgaum, 
Siilara and Dliarwar-Bijapur Divisions). 

In last year’s resenreh report it was recorded that tho experiments 
carried out in the Bolgaum Division to discover the best method of 
raising sandal artificially indicated that — 

(1) dibbling seed gives better results than broadeasting, and 

(2) the optimum depth for dibbling is half an inch of soil cover. 

As inconclusive results were obtained in Satara and Dharwiir-Bijnpur 
a repetition was ordered. Reports received show that the trials were 
vitiated in Sntarrt by hcavj' and unseasonable rain and in Dhnrwar- 
Bijapur by the presence in the area, selected for the o.xpcrimcnts, of 
regeneration sprung from seed ns also by damage caused by rata and 
pigs. 

In the Bolgaum Division the attempt to raise sandal on a large scale 
artificially in combination with field crops has been very successful 
and tends to Confirm tho deductions drawn Irist year, viz., that dibbling 
seed half inch bclon'' the ground isn siiro nlcthod of ropcodueiiig sandal. 

It has been decided not to carry out any further experiments. 


Miscellaneous species, 

Subjed No. 29. — The value of slirubs as nurses for artificially raised 
seedlings in scrub forests (East Khandesh, lYcst Ehnndcsli and IVest 
Nasik Divisions). 

Tho experiment has continued to yield quite inconclusive results 
and it has been decided not to carry it furtlier. 

Eradication of pricTcly pear. — On the suggestion of the Economic 
Botanist to tho Government of Bombay, for tho eradication of prickly 
pear, some cactus leaves covered with cochineal insects wore obtained 
from Poona and tied to tho leaves of prickly pear bushes in tho Dhanvar 
Range. The result is being watclicd. 
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(vii) Thinnings and Cleanings. 

Subject No. 4. — Tlio eflccfc of tLinning of teak coppice at different 
ages (East Tlinna Division). 

The four plots laid out last year were maintained and steps were 
taken to lay out 4 additional plots to bring under observation a complete 
series of ago gradations from 8 to 15 years. 


Sandal. 

Stibjecl No. 7. — Annual girtb increment of sandal (Eclgeum and 
Dbanvar-Bijapur Dhusions). The second rcmcasuTcments of the trees 
in the 4 plots in the Bclgaum Division were carried out in May 1931. 
From the measurements recorded up to date no deductions of any 
importance can be mode. 

Subject No. 32. — To discover whether there exists any correlation 
between outer giitli increment and heartwood increment of sandal 
(Dharwar-Bijapur Dmsion). 

Tu'o plots, one containing 50 trees in Tadas and the other 36 trees in 
Eonlrau, have been established and initial data recorded. 

Rc-moasuremonts are placed at intervals of 4 years. 


Babul (Acacia urabica). 

Subject No. 8. — Increment of babul under different degrees of thinn- 
ing [Hyderabad (Sind) Division]. 

The whole of the preliminary work in connection with the thinning 
of the various sample plots is now complete and the necessary data have 
been recorded. 

The general conclusion arrived at in regard to the maintenance under 
observation of a series of sample plots in the babi 1 areas of the Poona 
Dmsion is that it is almost impossible to thin Acacia arabica too drastic- 
all}’ so long as it is commenced early and continued at suiEciontly short 
intervals. 


II. — Working Plans and statistics. 

The following worldng plan was printed and sanctioned during the 
year : — 

Working plan for the Scrub and Jamner Teak Eesorvos of the East 
Ehandesh Forest Division. 



35 


BURMA. 

SllVIOOLTDRE. 

(i) General. 

Staff. — ^Mr. W. S. Shoplierd, Deputy Consorvetor of Forests, was in 
cLargo of tho division and U Scin Gyi, Extra Asistant Conservator 
of Forests, was attached to tho division throughout tho year. 

Tho subordinate staff consisted of three Rangers, one Deputy Ranger, 
and ten Foresters. 

Programme of work . — ^Tho programmo of work was carried out as 
arranged, except that the rebellion in Lower Burma prevented the 
ro-mcnaurement and counting of sample and e.xperimental plots in the 
Tharrawaddj’ and Zigon Divisions. It was necessary to re-measure 
certain plots in tho Pyinmana, Katha and North Tmmgoo Divisions in 
advance because it would bo impossible to cope with both the arrears 
from tho year under report and tho ordinary programmo for 1932-33 in 
one year. 

Preservation of groups of natural trees . — As a result of tho resolution 
on item 22 of tho programme of tho Silvicultural Conferonoo hold at Dehro 
Dun in 1929 an area of 10 acres of natural forest in tho North Tomigoo 
Division, Qwctlic Reserve, parts of compartments 30, 37, 38 and 39 near 
Lotpanpyu Rest House, has been set aside permanently as an example 
of teak (Teclona grandis) and pyingado {Xylia ddlahriformis) forest with 
hyaihaung (Bamhusa polymorpJia). 


(ii) Natural Regeneration. 

B. I. b and c. Diph roc irpus tubercuhUts. — ^E.xperimcntal Plot 6, Yinko 
Reserve, Katha Division, clear felling, with and without fire protec- 
tion, each counting plot one acre in area. An accidental fire in 1928 in tho 
protected plot has spoilt tliis experiment ns regards fire protection, but 
as regards tho clear foiling system it shows that there is a stead)' 
growth of tho young in trees. The number of saplings 10' and over in 
height, per acre, has increased from 9 to 757 in the protected plot and 
from 10 to 384 in tho burnt plot during eight growing seasons. The 
former plot was much bettor stocked at tho start. Tho number of 
plants 5' and 10' and over in 1924 and in 1931 are given below : — 


(In tho Toport tho lottors E. and S. lollowcd by Homan numerals icier (o the 
licojcot numbers of the icsoarch' programme published on pages 63 to US and 73 of 
tho Annual Report On Worhii'ig I’laiis and Silviculture in Riirnia 11I2U.S7. Tlio lot.cr 
B donotos“Exx>orimontat Plots "and tho loiter S '* Statistical Piotii ”.) 
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Height class. 

Fmn niOTECTED plot. 

BmuiT rnoT. 

1024. 

1031. 

1024. 

1031. 

C' and over 

mgm 

mm 

211 

601 

10' and over 

mm 

mm 

10 

384 


It Appears rcnsonabic to suppose that clear felling over in legenetation 
will result in n reasonably full stock of saplings 10' and over in about 15 
years. 


Expermenlal Plot 7. BipUrocarpus tuberculatus. — ^Strip felling 1 
chain, 2 chains and 3 cbains wide, with and without fire protection. 

The numbers of plants 6' and over per acre at the start were not very 
similar but maldng due allowance for this there appears to bo no advant- 
age in fire protection. The strip 1 chain wide has given poor results but 
there is little to choose between tftc 2 and 3 chain strips and these also 
differ little from the rosidts of clear felling in experimental plot 6 men- 
tioned above. 

It is of interest to note the results of an accidental fire which took place 
in the hot weather of 1929. ‘When a recount w'as made in the following 
January there was a decrease of only 35 plants in 600. The number 
of plants 6' high was reduced from 290 to 220 and the number 10' and 
over from 120 to 65. The result of the fire on the numbers of plants in 
these height classes was a set back of two years in the 6' and over 
class, three years in the 10' and over class. 

E. I. b. c. and g, Bijilviocaipvi tuberculatus. — ^Experimental plot 
8. Yinko Reserve, K-atha Division. Seeding felling, burning and 
fire protection, ^vith and without deanings. 

The fire protected plot was burnt in 1930 by accident, but the resulte 
judged by the number of saplings 5' and over in height are in favour of 
fire protection. The cleanings carried out in 1925 and 1929 have 
apparently produced slightly better growth. The growth in the plot 
whioh was neither cleaned nor protected from fire is very much poorer 
than in the others. 

E. I. b. and c. Pentaane suavis. — ^Improvement fellings, with and 
Avithout protection from fire. 

So far as can be ascertained these plots have suffered from grazing, 
and since the floods of 1929, when cattle first entered the area, there has 
been a considerable reduction in the number of plants 5' and over in height. 
(There were 184 such plants in all plots in 1929 and there are now only 
61.) 

In the case of D. tuherculalus in the same plots, the numbers show a 
decrease of only one or two plants 5' and over in hei^t, and this seems to 
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bonr ont tlic suggcBtion that grazing is tlio cause of tlie docroaso as in 
is not eaten by cattle. Sliorca obttisa snflorcd in tho same n'ay as P. 
suavis. 

E. I. c . — Experimental plot 27 B, Comparfment 13, Yinke Reserve. 

E, txibcrculatm . — This plot was bm-nt in April 1931 and tho heights 
of 100 plants were measured before and after burning and gam at tho 
end of December 1931 .after the subsequent growing season. 

Eorty-onc plants were burnt back to the ground, although tho fire 
was reported to have been a mild one, and by the following December all 
but two of these plants had grown out of the O'-G* class into liighor 
classes. No plants C' in height or over were bimit back. The control 
plot 27 A in compartment 19 was not burnt. 

The plots were measured again on April 4th, 1932, after the fire had 
taken place in the bmnt plot. Tho measmemeut showed that consider- 
able growth had taken place during January to M.arch and the number 
of plants over C' had increased sbghtl}' in both plots, but the increase 
was greater in numbers ui tho protected plots while indhndual trees 
developed more rapidly in the burnt plot. The fire was again a mild 
one and no trees C' or over were damaged {cj. plot 7 mentioned above 
in which saplings of over 10' wore burnt back). 

So far it would appear that fire protection results in establishing the 
crop more rapidly than burning. Unfortunately tho fire protected plot 
was accidentally burnt and the fire was a fierce one and covered tho 
whole of a fire protected compartment. 

E. I. f . — The rate of grovrtli of Prninrmr. suavis plants was measured 
in various experimental plots near Hnokkj’o, Sbwogu Reserve, Bhamo 
Division. 

It was found tlmt the rate of grou’th of 22 whippy shoots and 12 
plants, which had passed through this stage and had formed a stem, 
was most rapid during June (no figures arc available for Jlay). After 
the end of August to tho ond of October tho rate of groulih was small 
but it was continued up to tho middle of December when measurements 
ceased. Plants which were injured and lost height were omitted and 
those whose height showed no alteration wore included in the calcula- 
tion. 

Tho figures for tho average growth during each month are as 
follows : — 



llriGlIT OIIOVTII 

IK iKCltrB AKh ll]Tn!A^^ nuniKn 



Cln9«« 

June. 

July. 

Angtist. 

HeptPiuber, 

October. 

27ovcinhrT 

And 

ncceiiiber. 

Totau 

Whippy riioutB 

mm 

02 

4*2 

2-1 

. 1-B 


Cl-6 


■Q 

;i-3 

4*3 

2*1 

1*0 

ig 

’ *22'3 













Tlio fiquros given above do not bear out the Btatcment made in Troup’s 
“ Silvicultnio of Indian Trees,” page 55, that the growing period of 
ingtjvi IS short and early. It is true that a few of the plants did not 
increase in height after .Inly, but the majority certainly did so. 

E. II. — E.vpcrimcntnl Plot No. 11, I’haw Ecseno, Shwebo Division. 
Xyha dolabi i/omis progress of rcgcnciation after clear felling. 

This plot is now covered with a dense mass of Eupatonum odoralum 
but the Xylia seems able to grow below it. 

E. XVII. Experiment 6 in the IlUnng Circle . — The study of the 
survival of seedlings of Xyha dolabnjormit shons that mortality is 
verj’ ho.i\ y oven w ith fire piotcction. In 6 plots in the Okkan and Bwet 
R ser\es, Insein and Prome Di\isionB, 11,000 seedlings were counted 
in January 1930 and in Pcbruaiy 1932 only 4,000 or 30 per cent, were 
alive. The figuics do not cle.irly show what the clTcct of weeding or of 
different density of ovcihe.id cover is, but on the whole weeding seems 
to bo advantageous and the results are possibly better under light than 
undoi hcasy covci. 

Experiments 1 to .j, Pj'inmana Division, Yonbin Ecsors’o. 

These plots wore laid out to study the best method of establishing 
rcgcnciation of Xyha dolabriformi’i and Tcctona grandis in an area which 
had been heavily worked, but heavy graring and the trampling down of 
the young plants by butlaloos has impaired the results. So far ns Xylia 
dolabriforims i' coucenicd fire protection is apparently advantageous, 
as the percentage of survival is higher in the protected plot than in the 
burnt plot. 

Experimental plots 7 and S, Ztgon Division {Kmsati), and Experimental 
plot 12, Nanilutn Rcscnc (Pinbaw), Myitlyina Division. 

Experiments wore carried out in connection with the Central Silvi- 
culturist ’e invcstig.ation into the question of the ongin of teak seed and 
its effect on the success of tanngya plantations in varying localities. 

In the Zigon Divi ion the percentage of gcimination was very bad 
in the case of all seed. Germination varied from nil (Tharrawnddy 
seed) to 4‘9 per cent in nmscrics, and from 1 to 21 per cent in the case 
of selected seed put out at stake in E. P. 8. Conditions appear to have 
been ideal for germination as rain ond sim shine alternated during the 
whole of May and Juno 

Experimental plot 7, Zigon Division, line planting, 100 plants each. 

There were not enough plants fiom the Tharrawaddy seed to plant 
up a line. A certain mortahty took place ow ing to defoliation ps a neigh- 
bouring old plantation was attacked and the caterpillars were blown 
into the plot and ate the leaves of some of the transplants, but on Novem- 
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ber Ist, 1931, tho porcontago of success varied from 86 (Eanara and 
Zigon plants) to 96 (Travancoro). Practically all the seedlings were 1' 
and over in height and the host grovrth was obtained from Myitkyina 
seed and the next best from Travancoro seed which produced the largest 
plant of all, 6' b" high. 

Experimental plot S, Zi^on Division. Direct sowhig at stake. 

The seed was sown during the first half of May, three seeds each at 
400 stakes. Germination was poor and on July 1st Ibe pcieentage of 
success was 63 per cent, in the case of Zigon (local) seed, C7 jer cent. 
Nilambur, 32 per cent. JIjnllcj’inn, 30 per cent. Knnaia, 25 per cent. 
Travanoorc, 13 per cent. Khandesh and 3 per cent. Tliarrawaddy. 

The blanks were patched as far ns seedlings were avnilnMo and on the 
1st November all plots showed a percentage of success of 96 or over on 
the number alive at stakes on July Ist. All the plants except two were 
1' or more in height. The best growth was obtained from Myitkjdna 
seed with Tr.avanoore seed very nearly equal. 


Origin Seed. 

1 

1 Knum 

OF 

FU!CT8, 

nnonT CLASS o.<) i-ii-iosi. 

rrncTKT- 
AOG or 
miiTB. 

tj* 

d 

O 

1 

e 

O 

*0 

s 

83 

e. 

§ 

w 

e 

n 

(9 

*3 

D 

& 

t,' 

5 

o 

P-4 

t: 

o 

h 

r4 

it 

S 

o 

Cl 

^4 

04 

h 

e 

C 

el 

i 

*9 

B 

tf 

b 

« 

i 

i 

o 

ts 

» 

o 

'■ 

i 

o 

•9 

B 

e 

» 

o 

w 

KUamlmr 4 

400 

B 

08 

,, 

• • 

280 

4 

so 

.» 

15 

28 

4 

TnTaneoTo 

SSO 

h9 

00 

1 

.. 

131 

.> 

70 

4. 

10 

40 

7 

zigon . 

400 

302 

03 

1 

4- 

820 

i> 

50 

.. 

11 

IS 

8 

Kannm 

320 , 

810 

37 , 

.4 

1 

281 


ID 

.. 

7 

8 

2 


272 

200 1 

00 

•• 


135 


78 


80 

40 

12 


Unfortunately no record was kept to show wliother the laigrr plants 
were from seedlings or from transplants or both. 


Myithjina Division — Experimental plot 12. 

Reed from Klmndesh, Trnvnncnrc, Knnnrn and ThaiTawnddy with 
local seed from Jlyitkyina were sown in nurseries. No iccoid has been 
kept of the number of seeds sown. 

Kbandc.sh seed, collected in January 1931. and Tliarrawaddy seed, 
collected at the cud of April 1930, germinated very badly. It is possible 
that the date of collcotion may have influonted tlio quality of t.be seed. 
Conditions’in Mjatkyina were particularly favourable for geiminntion 
during the year, In nurseries sown tayo and three years previously' 
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large munbers of seed gcmiinnted wliicb Jind previously failed to do so. 
Lute sowing (Ain}’ 7tli) of the IC}iandc.sli teed and the use of one year old 
seed from Tharrawaddy in-ay nUo be contributory causes of tlie poor 
germination. 

The best results were obtaiiied fiom the Travnneore seed and the 
nc.\t be.st from (local) Alyitla’ina seed, both of ■which were sown early 
on April Clh. Tlio Tharrawaddy seed was sown on April 14th and that 
from ICannrn on April 21 st and this ought to have been early enough to 
give good results. 

The jjcrcontagp of survival •was over per cent, in all cases except 
ill the ca.se of .seedlings from the Tbnnnwaddy seed. 

E. A'//.- -Two adjaiicnl tc.”.lr s.amplc plots, 8 and 9 in the Pyunchaung 
Reserve, North Toungoo Division, plantation No. 26 of 1809, were 
rc-measiired during the year. The plots were formed in December 1922, 
and plot 9 has been left untlunned for coinjinrison with plot 8 wliich has 
been thinned on the usual lines. 

Unfortunately the rc-measuiement was not carried out until the end 
of February 1932 whereas the preiioiis measurement in 1927 was made in 
November. This has probalily made some difference to the diameters 
owing to the di}’ing of the bark which talces place after the rains. This 
will not, however, atfeot the comparison between the thinned and un- 
thinned plots. 

There were 31 dominant trees in the unfhiniicrl plot and the average 
diameter inercmeiit during tlie last four years was 0*14' or 0’P35' per 
annum, ns against flsH" and T-OSS' per annum in the ense of 32 trees in 
tile thinned plot. During the jjrevious .I yenr.«. at the first re-mcnsiire- 
ment, tlie average annual increment of the uiithinncd plot, dominant 
trees ivns O-riS and of the thinned plot 0-2()9. There has been a serious 
falling off in the rate of growth for vliioh no reason is recorded, but the 
differenoo in time of monsurcnieiit proliably accounts for it, at least parti- 
ally. 

The area of the unthinned plot is J of an acre and that of the thinned 
plot one acre. If the number of dominant stems in the unthinned plot 
is reduced to bring them to the same muiiber per acre ns in the thinned 
plot the average annual iiiercmcnt is still only just over half that of the 
trees in the thinned jilot. 

II — WoBKiNQ Plans and St-v-hstics. 

(i) Yield Tahhs. 

Further figures are still being collected for volume tables for teak 
from various types of forest and’wc should now hove enough to rcM'se 
the existing tablc.s. 
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The following new sample plots were formed during the year : — 

S, IV, Volujno inoremont per aoro. Stpieroearpus tubereulalus , 3 

Volumo Inoremont por acio. Pentacc burmaniea ... 1 

Totai. . 4 

The series of sample plots is not 3'ct copiplctc. 

The following plots tvere re-meosnrod during the j'cnr : — 

Plots. 

S. n. Volumo incroment per aoro. Teak G3 

5. in. Volume inoromont por acre. Other spcoics ... 20 

6. IV, Girth diameter increment of individual trees other than 

took 30 

Total . 113 

In Zigon and Tharrawaddy Divisions, owing to the robollion, it was 
not possible to re-moasurc the following plots : — 

VndorS. n .18 plots. 

Under S. HI ......... 1 plot. 

Under S. IV . • . ..... I plot. 



5. n.-KguieB for the rate of growth of teak plantation have been worked out and are given below 
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fjgurcs— Mean diometep, Mean height and the number of stonSa per acre — were colleotcd immediately oftor the plote treTO thinned. 

As compared with the diameter of the trees in the Nilambur plantations, Jlndres, those of Burma aro npproTimatcly 10 years’ growth in 



S. III. — ^In sample plot No. 53, Tharra-waddy Division, Zylia 
dolabriformis of 1924 was measured first in NovembEr 1929 and again 
in January 1932. The diameter increment was as follows : — 


Species. 

No. 

of 

trees. 

Diameter 

class. 

Total 
diomoter 
inoremont 
in 2 years 
in inches. 

Averogo 
annual 
diameter 
increment 
in inches. 


■■ 

1' 

30-76 

0-25 

Xylia dolabriformit 


2' 

1CG05 




3' 

143-65 




4' 

31-65 



mm 

6' 

0-65 

0-27 

Total . 

404 

•• 

373-66 

0-46 


In sample plot No. 36, Xylia dolabriformis has grown up as the result 
of ’ fellings of 1918 and now varies from 2" to 11' in diameter. The 
rate of diameter increment is as follows for the last 5 years : — 


Diameter class. 

No. of trees. 

Average annual 
diameter incre- 
ment. Inches. 

l'to2' 







6 

0-046 

2' to 3' 







22 


3' to 4' 







29 

0-162 

4* to 6' 







21 


6' to 6' 







16 

0-238 

6' to 7' 







21 

0-248 

7' to 8' 







16 

0-259 

8' to 9' 







11 

0-314 

9' to 10' 







7 

0-361 

10' to 11' 







4 

0-270 

11' to 12' 







1 

0-270 






Total 

• 

162 

0-200 


S. ly and E. XVI. — ^In February 1927 the whole of compartment 
43, Mokka Reserve, Tharrawaddy Division, was formed into a sample 
plot to study the diameter increment of Tectona grandis and Xylia dolab- 
riformis with and without improvement fellings. The forest is classed 
as moist upper mixed deciduous with small parts of a drier type. Ail 
trees which were not in a dominant condition were numbered and mea- 
sured and their position on the ground was classified as (1) Ridge top, 
(2) Slopes and (3) Flat ground at the bottom of the slopes. Individual 
trees of fairly sum’lar diamdifccr, classed os. suppressed or dominated, 
and in similar positions were then' selected, some being freed from over- 
head or side cover and others being .left una^tei ' 
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A total of 316 teak trees varying from 8' to 28" in diameter were 
measured, 168 of which were freed from neighbouring trees, 168 being 
left untended. The result shows that in aU 4" diameter classes except 
one, the improvement fellings caused an increase of diameter. The 
exceptional case was a comparison between two trees and one tree and 
is of little importance. Taking all the trees measured the average 
annual diameter increment was 0‘140" for the untended trees and 0'216* 
for the trees freed of cover, a difference of 0*076. 

The results with Xylia ddlabrifomis are similar though, os was to 
be expected in the case of a shade bearer, the difference is less marked. 
The increment was 0*151" per annum for 68 untended trees as agaiost 
0*192" for 77 trees freed of cover, or 0*041" per annum in favour of 
improvement fellings. 

The diameter increments of 943 teak trees in this compartment 
(including those mentioned above) have also been worked out for the 5- 
year period. The figures by 4' diameter classes are as follows : — 


Diameter oless. 

No. 

at 

trees. 

Total incresient 
in 6 years. 
Inches. 

Average annnal 
diameter incre- 
ment. laohes. 

8' to 12' . 


30 

20*60 

0*137 

18' to 10' . 

• • • 

172 

146*65 

0*169 

17' to 20' . 


314 

262*46 

0*167 

21' to 24' . 

• • • 

261 

213*16 

0*163 

26' to 28' . 


126 

94*30 

0*161 

29' to 32' . 

• • • 

42 

31*16 

0*148 

33' and 34' 


4 

0*96 

0 048 


Totju, . 

948 

768*05 

0*162 


Similar figures for 622 Xylia dolahriformis frees ore as follows .* — 


Diameter doss. 

No. 

of 

trees. 

Total inmement 
in 6 jean. 
Inches. 

Average annual 
diameter inete- 
ment. Inohes. 

8* to 12* ■ • • • • 

14 

10*40 

0*149 

13' to 16' 

80 

68*06 


17' to 20’ 

167 

122*36 


21' to 24' 

186 

138*76 


26' to 28' 

131 

76*35 


20' to 32' 

43 

26*65 


38^ «•«••• 

2 

0*76 

■■ 

Toxai. . 

622 

442*90 

0*142 
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S. ZF. — Diameter increment of Penlaame suavis {ingyin) trees in 
sample plot 14, Bilumyo Reserve, Myitkyina Division, for a period 
of 5 years from 2nd April 1927 to 19tli November 1931 : — 




Atgraob op 

DIAMCTKR. 

Total 

Akkital suuctbu 
INO miSNT. 


Dlamtlcr 

r1n«a 

(InchPB). 

No.o! 

tre». 

2nd 

April 

]«S7. 

10th 

Novr. 

1D31. 

dl&mct(*r 

IncTP- 

mrat 

loC 

year^. 

Mftximam 
flnrlirs and 
declinal^). 

Minimum 

nncliraani 

ilcclmnl^). 

Average 
(Indies and 
dedmnis). 

Heuahes. 

4'— 7' . 

■ 

7*33 

7-4S 

>45 

•02 

01 

•030 


S'— 11' . 

I 

lO-fl" 

11*01 

15*45 

-10 

•• 

•007 

3 trees did 
not put on 
nny Incre- 
ment. 

12'— IB' . 1 


13-S8 

13*01 

18*00 

-IG 

•• 

•000 

3 Do. 

1C'— lO* . 

H 

17*A5 

18*11 

7*80 

.»2 


•002 

1 Do. 

SO*— 23' . 

■ 

200B 

20*25 

*20 

•04 

■04 

•010 


4'— 23' . 

' 124 

1210 

13 80 

42 BO 

•22 

0*1 

•008 



Diameter increment of in {JDijtlerocarpm tubcrcuhlvs) trees in sample 
plots 1 to 5, Yiuke Reserve, Katlia Division, for a period of 9 years 
from Marcli 1923 to February 1932 : — 


Dlaniclrr 

(Tiidicp). 

1 

AVFRAOr 

DiAiir.Tnn. 

Total 

Incre- 

ment 

In 9 
ycaiu. 

ANKOAL DIAUrTPR 
INCllESIKXT. 


Marcli 1 
1923. { 

rei»- 

Tuary 

1032. 

Maximum 
(Indies and 
tleelroals). 

Minimum 
(Indies and 
clcrlmnU). 

Avernge 
(Inches nnO 
deeltnab). 

llEVlREil. 

8'— 11' , 

6 

11*23 1 

1 

11*85 

4-95 

•105 

•022 

•009 


12'— Ifi- . 

100 

1 

14*35 

16-12 

77-00 

■2)1 

■055 

•030 


10'— 10' . 


17*00 

18*83 

152 76 


•017 

•009 


20'— 23' . 

lOfi 

21-04 

22*45 

34-85 

•244 

•0X1 

•090 


24'*“27' • 

69 

25*53 

20*37 

40-50 

•180 

•oil 

•003 


28'— 31' . 

10 

3016 

80*08 

8-50 

1 

1 

- *240 

- 

•055 

•059 


8'— 31' , 

400 

i 

19 30 

20*13 

377-56 

•24*1 

■ 

•091 









































46 


Sample plots 24 to 30 and 36 to 37, Insein Division. The average 
annnal girth increment of various species suitable for match making, 
grovnng in diSerent types of forest in the Insein Division, axe shown 
below : — 


8 ;«dta. 

LOWEKinZED 

ssasvotrs 

70SE8I TYPE. 

M018I uma 
Mixed deciddods 
TYPE. 

Svfhobeek 

yOBEST 

TYPE. 

Ko. 

Ot 

trees. 

Avers ee 
snniisl 
girth 
Inerement 
overs 
jperlod 
016 years 
{Inehre and 
decimals}. 

Ko. 

Of 

trees 

Average 

animal 

gbth 

increment 
over a 
period 
ol 6 yean 
(Inehes and 
decimals). 

27o. 

Of 

trees 

Avenge 
annnal 
girth 
increment 
over a 
period 

016 >ear 8 
(Inches and 
decimals). 

1 

2 

8 

m 

6 

H 

7 

Bombax inHffne • . 

16 

0 66 

n 

014 

m 

• • 

Stereulia atata • 

,, 

• • 

■9 

063 

10 

0 32 

SUreuUaeampanulata • 

20 

074 

14 

0 30 

03 

0 46 

Oitna teodier • , 

4 

035 

14 

028 

• . 

• • 

Spondwt tnangifera • 

10 

OSS 

80 

0 40 

6 

0 78 

Albizxiattiputata , 

D 

• • 

■■ 

•• 

8 

3 87 

Duabatiffa 9onnfTattmde$ 

wM 

• • 


•• 

1 

126 

Tttramela nudfflora • 

■i 



1-66 

*. 

• • 

Sareeaphalut coRtvliu . 

11 

046 


1*46 

1 

0 74 

Anlhoeeph^ut ead^mba 

6 

04 


• • 

• • 

.. 

Symenodxdytm meZctitn 

.. 

.. 

8 

0 47 

« . 

.. 

SUrtoipennum chehnofdei 

•• 

•• 

0 

0 06 


•• 


S. IV . — Sample plot 33, Kaing Deserve, Fyinmana Division. Semi- 
evergreen forest. 

The diameter increments of the three species known as ma-u over a 
period of 4 years arediown below: — 


Species. 

Diameter 
olasses 
in 1027. 

No, of trees. 

Average aimnal 
diameter 
increment. 

Anlhoeephtdua eadatnba {ma-u-lel- 

4' to 11' . 

33 

0 31' 

taniie). 




Sareocephalua cordalua {ma-u-ladon) 

4' to 8' 

5 

0C8' 

Duabanga aoameraiioidea {ma-n-kt. 

4' to 12' . 

10 

048' 

tanshe or myavlrngo). 


\ 



S. JF.— Sample plots 22 and 23 in Magayi and South THning Yoma 
Reserves, Insein Division. The plots were formed in November 1921 
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and tcmcasurcd in November 192G and in January 1932. The incre- 
ment worked out as follows : — 



yo. 

AKHU4L oixrn ikcm:uekt 
OTE n A rCMOO 07 5 miLS. 

AXiRUAL girth IKCnmSBT 
OVEU A VEniOO 07 10 T£Alt8. 

Spoctea . 

of 

trees. 

Kftxlmum 

(I&ehnAnO 

decimals). 

lllnltnnm 
(laches an 
dedmats). 

Avrrece 

1 (Inehn and 
derlmalH). 

llailmam 
(Inthra aac 
decimals). 

Ulnlmum 
1 (Inches am 
decimals) 

Average 

1 (Inches atad 
decimals). 

DiUmia pcntaffifna . 

12 

'Ca 

•01 

•27 

•SO 

•01 

-31 

Garcfnfd rotra 

4 

1'3G 

•SO 

•00 

I'll 

•so 

-R4 

Dtpterocarput fu^er- 
eutofut. 

8 

•00 

•30 

•00 

•77 

•31 

-54 

DiptencarpuM eJalut 

11 

1-6S 

-44 

1-00 

1-07 

•27 

1-08 

Sherea obtuta . • 

1 

• • 


•22 

,, 

,, 

'31 

Qcnga pinnata 

4 

•82 

•14 

•40 

•82 

-18 

-4B 

SeMti^era MJuga • 

7 

1-30 

•20 

•67 

1-41 

•17 

•02 

Jilangiftra indlca 

12 

l-SO 

•40 

1-01 

I'GG 

•45 

-03 

Odina woditr « 

20 

110 

•00 

•48 

-o: 

-01 

•30 

J)aiUrgta euUraia 

0 

1-00 

•oc 

•ss 

1-04 

-31 

•05 

XuOa 4otalir(farmU • 

10 


-02 

•80 

X*4D 

-10 

•80 

CaraUia luetda • 

6 

1-24 

•SB 

•87 

l-io 

•62 

•77 

Timinatia UMea . 

10 

1-00 

•10 

■01 


•14 

•50 

Xtmlnctlaehtbvla , 

6 

1‘32 

•16 

•04 


•16 

•60 

Teminptia pyrifoJia « 

r 

1'20 

•18 

•78 


•25 

•77 

Terminciia tmentota 

fi 

•40 

•20 

•24 

HQ 

•15 

•22 

Amgdtm acuminata 

17 

1<G4 

*S8 

i-ii 

1-02 

•05 

I’OO 

Hagmia spp. . 

3 

140 

■74 

1-12 

1-23 

■58 

■06 

Carrga arbona • 

■ 

•80 

•04 

•35 

•08 

•05 

•20 

Lagerriroemia Jtof 
rtgince^i 

B 

l-8« 

•48 

•OD 

1-80 

•02 

•03 

Lageritromia fomcn^ 
1o$a, 

■ 

•* 

•• 

•70 

•• 

•• 

•51 

liomalium tmentota 

14 


•IB 

•48 

•74 

•22 

•40 

At^ocepbalut cadam* 

11 


■Kl 

•80 

1-DO 

•10 

-04 

Adina eordifcKa • 

12 

>oa 

•IS 

•53 

•71 

•07 

-41 

Siephegyne dlter» 

tifolia. 

15 

MO 

*04 

•37 

■02 

*05 

•37 

yaudra teuHifdia • 

4 

•GO 

•20 

•3B 

■40 

•28 

•37 

Jlymenodietyon eacel- 
turn. 

■ 

•• 

•• 

•40 

•• 

•• 

•32 

Dytorylunt Vineetari- 
Jerum* 

B 

1*00 

•28 

•50 

•02 

•10 

•50 

Stneonemum tiru* 
ranfmm. 

B 

•84 

•30 

•54 

•82 

. -31 

•57 

Ometina arborea 

■ 

- 

•• . 

1*14 

•• , 

- 

•83 
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S. IV . — Sample plots 32 and 33, Compartment 30, South Hlaing 
Yoma Reserve, Insein Division. Diameter increments of coppice of 
various species in thinned and unthinned plots. 

Large numbers of the marked trees have been illicitly felled and the 
efiect of the thinning cannot now be judged but generally the increment 
is greater in the thirmed plot. 

The average annual diameter increments over a period of 5 years are 
as follows : — 


Spcoics. 

No, of trees. 

Diameter 

classes. 

Average annnal 
diameter incle- 
ment. mohes. 

PltTotpervmm eemisaoitlalum 

Oi 

0' 

0-18 

Xylia dotabrifamit 

34 

6' 

0-27 

Bomalium tomentomm . 

40 

6' 

0-40 

PhyVanthm emUiea . . . 

11 

4' 

0-04 


S. V . — Shrinkage figures for girth of 130 teak trees at b.h. over bark 
(a) two months after girdling, (b) one year after girdling, and at 4' 10' 
under bark ona year after ghd^g in Rome plantation of 1858 : — 






ATERAQS GI8T1I 

ATeiago 

[ 





SUBH^QE OTE& BARK. 

Birth 





Ke. 



Bbrlnk&go 
under bark 

KEILUIEB, 



of 






txccs. 

S months 

One year 

one year 
after 
girdling. 






after 

girdling. 

after 

girdling. 





21 

0*60' 

0*03' 

0-IS' 

The maxlmnm sbrlnlsBce 

S’O'— «' . 







2 months after girdling 



£1 

0-61' 

1*00' 

O-IS' 

1*80';ODe year after 
2' O'. 

4'— 4' 6' ■ 



22 

0-6G* 

1*03' 

0-17' 


4' C'— 6' 



22 

0'80* 

1.20' 

0-18' 


6'— 6'(r . 



10 

0-70' 

1.24' 

0-lB' 





16 

o-jr 

1.24' 

0-lB' 


6'— 6' 6* . 



10 

0 70' 

1.28' 

0 2B' 



The average bark thickness of these trees is unusually small being 
only 0‘45". The plantation is situated on a steep hill side facing west 
and the soil is comparatively poor. Trees stan^g on the top of the 
ridge hardly shrank at all. 

/S. Y. — Rough average figures for age/height and age/diameter of 
Gmelim arborea {yemane) from 8 sample plots in plantations in the 
Northern Shan States, Myitkyina, Hatha, Thaiiawaddy and Ataran 
Divisions, have been worked out. 
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Tho age/lieight curve was obtained from the heights of the tallest 
trees. The age/diameter curve was obtained from the average diameter 
of the main crops. 

Plots which have been measured twice have been used twice {c.y. 
at the age of five and again at the age of ten) : — 


Ago 

(years). 

Height 

(feet). 

Diameter 

(inches). 

3 








20 

2-3 

4 








3S 

3-1 

5 








41 

3-0 

0 








4C 

4-7 

7 








60 

5 *4 

8 








64 

0-0 

0 








67 

0-6 

10 








60 

70 

11 








01 

7-4 

12 








02 

7-7 


The heights arc very similar to those of teak Class I in tho Nilambur 
tables. The diameters ate rather greater than those of Class I teak. 


(ii) Preparafim and control of regular Worlcing Plans. 

{a) Pheparation anx» Eevision. 

Field "Worh and Area. 

Owing to financial stringency, all working plans field work was 
temporarily closed down during tho year. This is unfortunate as it 
entails arrears in the preparation of working plans and also the dis- 
banding of the working plans labour which has been highly trained dur- 
ing the past several years. In this connection Mr. H. E. Blanford, 
O.B.E., Conservator of Porcsts, Sittang-Tcnasserim Circle, in his Circle 
Annual Eoport for the year rvrites — 

“ The temporaty closing down of all working plans Cold work is most unfor- 
tunate. Not only docs it lend to considemWo arrears of work which must be iacklcd 
urgently when work can start again, but it also lends to tho disbandment of tho 
worldng plans labour ncccwilating considcmblc training with less satisfactory work 
when tho parties are reconstituted. In this Circle, field work on revision is urgent 
or will shortly be so in South Toungoo, North Pegu, .South Pegu and Tliaungyin 
Divisions, while no field Work has been done in Shwegyin, Thaton and Salween, 
where nt any rate Romo idea of the stooldng and distribution of the teak stock is 
noccBsaty. The same remarks apply to several other Circles and it is to be hoped 
that field work on working plans.will bo restarted nt the earliest possible date.;’ 
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Compilation. 

During tlic yenr under report new plans for an area of 2,030 square 
miles and revised plans for 1,655 square miles were sanctioned ns against 
new plans for 1,472 square miles and revised plans for 420 square miles 
in tlie preecding year. 

Tlie position as regards working plans at the close of the year under 
report ns compared with that at the close of 1920-21, when the AVorking 
Plans Circle was formed, is shown below. For the purposes of com- 
parison the figures for the Federated Shan States arc included — 


— 

1020-21. 

1031-32. 

Area under saiielioncd plans . . . 

Area for wliioli plans are under preparation . • 

Area for wliicli plans are required .... 

Sq. miles. 
10,866 
328 
8,230 

Sq. miles. 
23,348 
2,604 
1.626 

Total 

10,410 

27,377 


From the above it nill be seen that the area brought under sanc- 
tioned plans during the period 1920-21 to 1931-32 was 12,493 square 
miles, an average of 1,081 square miles per yenr. It must, however, 
be understood that this area includes certain areas under " paper ” 
plans pending enumeration by a working plans parly, and the whole 
of the area shown ns under sanctioned plans or for which plans are imder 
preparation has not been fully prospected by parties in the field. 

The following shows approximately the woilc done or in hand at 
the close of the year since the formation of the Working Plans Circle in 
1920-21 

Plans based mainly onfield work.* 


Original 

Revision 

'• Paper" Plana— 

Original 0,781 

Revision 2,802 


Total . 23,080 

• Even this includes areas for whioli deieilcd enumeration is nnnccessaiy and was 
not earried out. 

The following shows the areas of reserved forests for which working 
plans are under compilation and the progress made dtuing the 
year : — 

(«) By Special Working Plans Officers. 


Zigon Foreal Division — 

Revision of existing plans 


Sq. miles. 
461 







61 


As stated in last year’s report field work bad to be stopped on 
account of the rebellion. The current plan expires in 1932-33. It is 
not Imown when it will bo possible to resume work on the revision. 


Sq. niilos. 

Promt Forrtt /)i«Vro?i— 

llcvision of cxibliiig plnns •«••••• 

The original draft plan jirepared b}* Jlr. J. S. Vorley, Deputy Con- 
servator of Forests, was revised by him during the rains of 1931. 

Sq. miles. 

Thaytimyo Forest Division — 

Borision o{ existing pinns 1,007 

The plan has been approved by the Chief Conservator of Forests 
after the close of the year and sent to the press for proof. 


Korth Tovngoo Forest Division — 
Bevision of existing plans 


Sq. miles. 
C04 


The plan was sanctioned during the year with retrospeotivc effect 
from 1929-30. 


South Toungoo Forest Division — 
Bovision of exist iog plans 


Sq. miles. 
85.7 


The field work, started Inst year, could not be continued during 
the year owing to financial stringency and unsettled conditions. 


JUu Forest Division — 

Fieparalioo of original plons 


Sq. miles. 
0C4 


This plan was sanctioned during the year with retrospective effeot 
from 1929-30. 


Sq. miles. 

Maymyo Forest Division — 

Borision of existing plans 317 

Preparation of original plans 778 

Total . 1,005 


The plan was sanctioned during the year with retrospective effeot 
from 1929-30. 


Yamelhin Forest Division — 
Bovision of existing plans 


Sq. miles. 
771 
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The plan Las been approved by the Chief Conservator of forests and 
is now in the X'less. 

The total area under examination during the year was : — 


Uevision 2,601 

Original 1,007 


Total . 3,698 

The following plans were sanctioned during the year under 
report : — 


Sq. inileii. 

(i) Working Flan for tho North Tonngoo Forest Division — ^Bovision . 604 


(ii) Working Flan for tlio Mu Forest Division — Original . . 664 

(iii) Working Flan for the Uaymyo Forest Division — 

Bovision ....... 317 

Original 778 

1,006 


Total , 2,263 


All these plans took effect from 1929-30. 


(b) By Officers other than Special Working Plans Office) s. 


The following “ paper ” working plans were cither sanctioned or 
were in hand during the year 

Sq. miles. 

Tharrauadd!/ Forett Division — 


Bovision 337 

Original 0 


Total . 346 


The plan was sanctioned during the year with retrospective effect 
from 1928-29. 

Sq. miles. 

Arakan Forest Division — 

Original 631 

The plan for the old South Arakan Division written by Mr. W. C. 
Hooke, Deputy Conservator of Porests, was reported to have been 
received in tho office of the Conservator of Forests, Hlaing-Delta Circle, 
just before the close of the year. 


ShiDtgyin Forest Dtvuicm^ 
KeTlsion • • • 


Sq. miles. 
506 



BS 


The existing plan expired at the end of 1931-32 and a new plan for 
the period 1932-33 to 1941-42 is under preparation. 

6q. miles. 

Wavoff Forest Division — 

Originnl ........... 82 

Part I, excepting paragraphs on past yield and expenditure, wos 
reported to liavc been compiled dmring the year. Now that the two 
Divisions — Tavoy and Mergui — ^liavc been amalgamated, Part I for 
Mergui partly written up by Mr. P. W. Withers will probably be com- 
bined with Part I of Tavoy. 


Sq. miles. 


Jfyilkyina Forest Division — 

Itovision 43 

Original ........... 722 

Total . 7GS 


The i)lnn was approved by the Oiicf Conservator of Forests after the 
close of the year. 

Sq. miles. 

Kaukhee Forest Division — 


Revision 224 

Original 102 


Total . 380 


Tliis plan drawn up by the Divisional Forest Officer is being dealt 
with in the Working Plans Office. 

Sq. miles. 

MciUila Forest Division — 

Revision 103 

Original 471 

Total . 024 


The plan was snnetioned during the year with retrospective cFcct 
from 1929-30. 


Sq. miles. 

Northern Shan Sla'es Division — 


Revision 244 

Originnl 108 


Total . 352 


The plan was sanctioned dining the year with retrospective effect 
from 1929-30. 
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Upper Ghiwlwin Forest Division. 

lb 14 roporlfid tiuit llio prcpiirution of tiic working plan for the Wega- 
tha Fiial Reserve mentioned in last year’s report was suspended nfter 
completion of Part II, ns Messrs. The Indo-Burmn Petroleum Company 
is not likely to require wood fuel in the near future owing to trade de- 
pression. 

Part I (past liistory) of divisional working jdaiis being considered 
necessary for tlie following Divisions the consent of the Local Govern- 
ment is being obtained for their preparation: — 




ArtA Vrar 

WorUtii; Cltde. tn»*|. of 
nillri. lAp^e. 


lIlalnS'DelU • Tliamaaild} 


SltUng*Tcnafie> K. Toungoo 
rim. 


8. Toungoo 

fchi»cg}!n 

TTorlli 


Sr}Uk}luA 


Plrlilonal 


Clilodvrln 


Slobnslo Wotllng 


I MaivVu VTorUng I 809 
I Circle. I 


*1 locorpontrd In 
> dlTltiosAl pUn 
J sanctioned dor* 


Under rrvlrlon. 


llc\bcd rlA&nlileli 
lakes eifeet from 
1989*80 ims tanc* 

I tlosed daring the 
rear. 

Under rcvUlon. 

Do. 

Girdling period ex* 
ptrc((lal085-S0. 


3020*80 Incorporalcd lo 
dUlslonal ttork* 
Ing plan under 
preparation. 

1030-81 Girdling extended 
to 203tf<^7. 
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Division. 


Area 

Year 


Otrelc. 

AVorking Circle. 

Insq. 

of 

Aemahkb. 




miles. 

Je]>se. 


1 

2 

3 * 

B 

n 

0 


U. ClilDdvrIn 

Ahlaw Working 

18S 

1033-34 

CUrdllnf! extended 



Clrclo. 



to 1030-40. 


Myltthn , 

Kale Working 

223 

1025-20 

•1 



Circle. 



yoirdllng extended 


Do. « 




I to 10J6-3G. 


Kvra Working Circle 

184 

1031-3S 

J 

Old Central 

JtTaymyo . 

Mndaya W« 0. 

31» 

1020-27 

'1 Incorporated In 
> divisional plans 


irclkUla , 

Tlalns W. 0. . 

153 

1D2D-SQ 

j mnctloncd dur« 
Ing tho year. 


Yaiiietlitn 

Divisional jdan • 

771 

1020-30 

Kovlscd plan la 






press. 

Fed. Shan States 

Konsmlt . 

KamnieW. 0. 

377 

1025-20 

1 Olrdllhg extended 


Do. 




> to 1030-37. Tlio 


Kanlmn» Kfimpaw 
and fiubok Bcs. 

2iS 

1034-35 

mm 



J^OTi;, — ^Wlion divisional working plans are mentioned only areos of reserved forests 
are entered. 


Owing to the •uncertainty as to ■when funds will be available, the 
tentative programme of worldng plans field work for the next five years 
cannot be drawn up at present. 


(b) Additions to, and Modifications of, Sanctioned Wohking 

Pdans. 

The following are interesting additions to, and modifications of, 
sanctioned working plans. 

South Pegu Division . — ^A revised improvement felling scheme for 
the period from 1931-32 to 1933-34, a scheme to work hardwoods under 
a five-year lease, and a cleaning and tliinning scheme for plantations 
for the period from 1932-33 to 1941-42 were sanctioned during the ye,ir. 
The scheme to work matchwood species in certain reserves was approv- 
ed by the Chief Conservator of Porcsts. 

Salivecn Division . — ^Thc girth limit for teak was raised from 7' to 
7' 6" in moist forest and fixed at C' 6" in dry forest. 

Yaw Division. — ^I'lio girth limit for teak fixed at 7' C" in .all types of 
forest by the working jiinn for the North and South Gangaw AVorking 
Circles was reduced to C' G' for dry forest to conform with the prescrip- 
tions of other working plans in force in the Division. 
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CENTBAL PROVINOES AND BERAB. 

I.— SILVICDLDRE 
A. General. 

(i) Seed Year. 

The seeding of all foiest species was veiy satisfactoiy owing to a 
good monsoon. The heavy lains and. hail stoims, however, damaged 
the flowering of many species partictdarly in Betnl and Akola Divisions. 
High winds in March 1932 are reported to have affected the crop of 
malaui {Bassia latifoUa) and adtar (BitcJianania latifolia) in Betul 
Division. 

(ii) Tectona grandis. 

(a) Natural Regeneration. 

Seeding regeneration . — The reports from various divisions ^ow 
that the regeneration from teak seed has been very satisf actory owing 
to heavy rains. The burning operations in AUapilli and Fedigundam 
Ranges (South Chanda) are reported to have resulted in vigorous res- 
ponse. Many long suppressed seedlings were killed back and the sub- 
sequent reproduction is very promising. 

In North Chanda it seems unlikely that the fellings in P. B. I areas 
have been responsible for any great increase in the natural regenera- 
tion of teak. The Improvement Fellings carried out daring the last 
10 years have probably contributed steadily but surely to the regenera- 
tion of teak in many areas, particularly of Mul Range. 

Reports from Melghat and Jubbulpore record excellent teak regenera- 
tion wherever the overhead canopy was sufficiently dense to restrain 
grass and weed growth. Jubbulpore reports very poor seedling re- 
production in coupes under regeneration fellings. 

In Betul it is held that light is not a factor which induces teak 
regeneration in a forest, but rather a dense overhead canopy in the first 
instance, the absence of grass, and the presence of a good soil. BTien 
the teak regeneration has appeared on the areas, the steps to be taken 
to improve it are firstly cutting back operations of the young and crook- 
ed shoots, followed by a very heavy opening of the overhead canopy. 

In Hoshongabad the experience of the four years that elapsed since 
the introduction of the new Working Plan has shown that the annual 
P. B. I coupes in the Teak High Forest Felling Series are usually suffi- 
ciently well stocked as a result of clear felling, though teak coppice 
forms a considerable proportion of the new crop. Successive regenera- 
tion fellings are now therefore seldom resorted to and the annual coupes 
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were iistinlly more or less clear felled. The results may on the whole 
he considered very satisfactory. It is very noticeable that seedling 
regeneration of teak is xisunlly best in bamboo areas, where the shade 
of bamboo restricts the growth of grass. 

One verj' striking result of clear fellings, both in high forest and in 
coppice (low forest) coupes, has been the abnormal encouragement which 
such a treatment gives to the light demanding trees. More than one 
area has been seen which, prior to the clear fellings, was mixed forest 
with scattered teak in the over-wood, covering fairly abundant to.ak 
regeneration and advance growth. L» consequence of the clear fellings 
and cutting back of the teal;, the teak has shot up to a height of 15 to 
25 feet in tvro or tlurec years, while the coppice of the mixed species is 
of little more than half this height. The operation is likely thus to 
succeed in converting mixed forest to an almost pure teak overwood 
with an under storey of inferior species. If a snfBcicnt proportion 
of trees of miscellaneous fi])ecica are to be maintained, which is now 
usually considered a silvicultural necessity, it may eventually be 
necessary to modify the present systems to a form of coppice with 
standards. 

Coppice reproduction has been on the whole excellent in all the clbd- 
sions. In North Chandn, a reduction in the rate of height g^o^vth after 
two or throe years is obson'od, while in Betul teak coppice in clear 
felled areas has experienced a great set back from accidental annual 
fires. 


(b) Artificial Regeneration. 

Buldana and Nimar Divisions report that the teak seed sown in 1930 
germinated well during 1931 mins. Yeotmal, however, reports poor 
success with teak in almost all cases of sowings made in Kinwat Range 
inspite of using weathered seed. 

The Divisional Forest Officer, South Chanda, reports that five acres 
in compartment No. 28-A Plains Felling Series of Allnpilli Range were 
sown with weathered teak seed and the results are satisfactory. All 
mla areas in the regeneration areas ore being sown with teak seed. In 
the Bhimaram hills contour trenches are being dug in all worked coupes 
to hold up teak seed. The old tavngya plots in Allapilli and Sironcha 
Ranges having served their purpose will be abandoned. 

The work of artificial regeneration of tonic in Bilaspur (old North 
Raipur) Division was organised exceedingly well. The work carried 
out by Deputy Ranger Tara Singh, the plantation ranger, is the largest 
of recent years in the province, covering over 20 acres and it has proved 
most successful. Teak seed is sown in a special nursery in April end 
watered ; the seedlings ate pricked out in the donac (cups of leaves) 
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wliich arc kept under shade till the break of rains when they are 4" — 8* 
high. They are then planted out in the prepared pits without disturb- 
ing the root system. 


(iii) Shorca rohusta. 

Satisfactory sal regeneration is reported from Balaghat and Jubbul- 
pore Divisions. It is interesting to follow the progress of the naturally 
regenerated young sal crops in the South Raipur Division to which 
allusion was made in last year’s report. Fires occurred in April 1931 in 
several compartments severely damaging seedlings and coppice growth, 
and is estimated to have caused the loss of 5 — 6 years’ growth. It 
seems absolutely necessary rigidly to protect all compartments in which 
regeneration fellings have been carried out so as to prevent the occurrence 
of fire until such time as rough bark has been formed for at least 6 feet 
on the stems of the young crop : this will probably not be imtil 16 — ^20 
years after the fellings. 


(iv) Ollier species. 

Saj (Teminalia tomentosa ). — ^In Hoshangabad, saj appears to be 
the worst sufferer in coppice coupes. Some modification in the treat- 
ment is desirable to preserve this important and in places valuable 
associate. The growth of saj coppice in Eatni Felling Series (Jiibbulpore), 
is, however, reported to be exceptional where shoots of 3 years are most- 
ly 9 to 10 feet high. 

Tinsa (Ougeinia dalbergioides ). — ^In most places in Jubbulpore Divi- 
sion where tinsa occurs regeneration from seed is reported to be prolific, 
but the seedlings never seem to grow up. 

Anjan {Hardioickia binata ), — ^Natural regeneration is on the whole 
fair throughout Buldann Division. Anjan was sown broadcast in 1928- 
29 in C/16 of Borkher Felling Series (Buldana) : 1000 seedlings represent- 
ing about 10% of the original stock were reported to be alive at the 
close of the year : the average and ma.vimum heights being 9" and 
17" respectively. 

Babul {Acacia arabica ). — ^Natural regeneration was on the whole 
satisfactory in Buldana babul areas. 

Ghir {Piniis longifolia ), — Out of 1717 seedlings of chir transplanted 
in the new and old nurseries .at Ctiikalda only 70 plants survived by the 
end of March 1932. 

Baranga {Kydia calydna ), — ^Has regenerated profusely in recent years 
in Deoii and Rehli Ranges (Saugof) where it has now formed a valuable 
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lower storey under tlie teak thereby greatly assisting regeneration of 
the latter species. 

■ MisceUaneoiis species . — ^In Qiliindwara, with the exception of saj 
(Terminalia tmnentosa) and bija (Pterooarpus marsupkim) which do not 
reproduce themselves freely from seed, the natural regeneration of other 
species is excellent generally spealdng throughout the Division. There 
is to he found almost everywhere in the division a switchy form of dhaura 
[Anogdssus latifolia) ranging in hei^t from 2' to 4' and several years 
old; it never seems to grow up. Similar stunted growth of saj and 
tmdu is fairly common in certain localities. 

The following measurements of miseellaneons coppice growth in 
dear-felled coupes of Murwara, Sihora and Jubbulpore Banges (Jubbu- 
pore) are of interest : — 


Species. 


Ayerage height (feet). 



In 2 veais. 

In 3 jean. 

Lagcrtlramia parvijlora 


7—8 

9—10 

Oraoia spp. .... 


7—8 

12—16 

Kydia calyeina . . , 


0—10 

12—16 

Orewia iiliafoUa , . . 


8—12 

12—16 

Soswellia eerrata . 


6—6 

8-0 

Acacia catedti .... 


4—6 

6—7 

Bioapyrut mdanoxyjon , , 


6—6 

8—0 

Terminalia lomcnloaa . 


4—6 

7—8 

(0—10 in 
Katni Failing 
Socief)). 


Satisfactory regeneration of the species babul, bija, neem, semal, 
sins, siwan, shisham and iinsa sown in the agri-silvicultural planta- 
tions is reported from the Berar Division. 


(v) Bamhoo, {Dendrocdlamus slrictus). 

(.a) Natural E^eneralion. 

In Mandla Bange (Jubbulpore) the regeneration is reported to be 
particularly good in closed and fire protected coupes and very dense in 
hilly areas where the old bamboo seeded sporadically. Even in Jubbul- 
pore Bange where grazing is very heavy bamboo regeneration is said to 
be thick in many places. In some areas monkeys have caused much 
damage to the young culms. 

In the recently felled coupes of Korai, Gangmala and Seoni Banges 
(Seoul Division) whore bamboos were clear-felled the growth of new 
culms is said to be excellent. It is expected in Hoshangabad Division 

o 
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tliat clear-fcllcd bamboo in the annual timber coupes will recover com- 
pletely in 8 years, i,c. in two bamboo rotations. 

In Cliliindwnrn bamboos were clear-felled in coupes I and II of vari- 
ous High Forest and Coppice with Standards felling series some 3 — 1 
years back and every clump is now reported to be well on its way to 
recovery. The first year’s growth is distinctly poor, but there is a decid- 
ed improvement in the second ye&T and complete recovery ensues in the 
third year. 


(h) Arlifidal Itegeneralion. 

In Amraoti Division nursery raised bamboo seedlings about 9" 
liigli wore planted out along Dconndi in pits I'x I'x 1' at a cost of 
Es. 7-14; about 75% plants survived and were doing well by the end of 
March 1932. 

In coupes Nos. 27 and 4, Umerda Block, Tcotmal Division, 4943 
bamboo transplants from nursery were planted out in 11' X 11' X 11' 
pits ; of these 25% were damaged bj' pigs and rats and the remaining 
75% arc reported to be doiuishing. 

The bamboo propagation work in Alcola Division was continued. 

(vi) Agri-silvicuUr(rc. 

The work under this head is assuming a special importance in various 
divisions of the province. The Berar (Western Circle) Divisions carried 
out this work as usual and the efiorts were extended to Nimar Division 
also. South IMaudla reports a complete sufccss over a 5-acrc plot in 
Motinala Bangc. 


(vii) Thinnings. 

Beneficial results of past tliiimings arc reported from Hoshangfibad, 
Chhindwara and Nagpur-Wardha Divisions ; it is stated that regenera- 
tion abounds in certain areas thinned in the past in Nagpur-Wardha 
Division. 

Jubbulporc, Nimar, Nagpur-AVardha report that the canopy has 
nearly closed ui or in certain cases has entirelj' closed up in aboirt 3-4 
years’ time as though it had never been touched. In Nimar the peculiar 
tendency of teak to close up soon after thiimings is markedly noticeable 
and calls for much hearder thinnings than has been customary. 

In Hoshaugnbad it is recorded that the great danger of thinnings in 
teak forests appears to be that they are likely to unduly encourage 
the teak which in many areas is already in excessively high proportion. 
For this reason it is held that the practice of girdling trees of mixed 
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species in tealc ntens siioiilcl be striclly proliiliitcd, as this is likely to 
encourage the process of their extermination which is further hastened 
by the process of clear fellings in the main coupes which greatly favours 
the leak. 


(viii) deaninfjs and culling back opemlions. 

In several divisions cultural operations had a set back owing to the 
economic depression. Hoshangabad and Balaghat report that coupes 
arc completely felled by the eontractor.s who liave now learnt the simple 
nilcs for fellings : this obviates the necessity of cultural operations. 

B. ExPKRlMrNTAI- AND STATISTICAL. 

(i) Local. 

The Divi.sional Forest Officers maintained 8 local experimental plots, 
4 of teak natural reproduction and development (South Chanda, old 
North Ibiipur and Saiigor), 1 of miscellaneous species (old North hlandla), 
2 of anjan (Ilardinckiu binala) coppice reproduction (Nimar) and 3 of 
erosion (Balaghat), and their records were scrutinised at times and kept 
up to date, ns far as possible, by the Silviculturist. 

Teak . — ^Thc advance growth of teak poles up to 30" girth retained 
in coupe No. 2, Jlnhnraji (old North Raipur) to form the future crop 
is reported to be making no recover}' or progress. Its retention appears 
to be unnecc.ssary. 

Plcrocarpus nwmipium . — ^.As reganls the experiment carried out in 
1D30-.3] in compartment 71 of the. Bijn High Forest WorlriiiK Circle in 
Singpur Range, when the dense bottom storey of karm {ClcisUmthus 
coUinufi) was clear felled to test the cITect on natural rcgcncralion of 
bija, results were found to be fairly satisfactory when the compartment 
was inspected on 1st February 1932 ns the bija regeneration on the 
ground seemed to bo responding to the extra light. The stools of the 
felled karra had put out coppiec shoots abundantly, but these had been 
damaged by browsing of nilgai. 

Ilardtriclda binala . — A third loc.al plot has been laid out in the Bhujwn 
block (Nimar), in consultation with the Silviculturist, vuth the object 
to find out the clTcct of winter fellings on reproduction of anjan coppiec. 

(ii) Pasture experiments. 

Ill Older to obtain definite information ns to the effect of grar.ing on 
pasture land in re.'served forest a series of tests was carried out in consul- 
tation with the Directors of Agriculture and AVtcrinary .Services, The 
grass on some 300 plots of 7 ',; acre each was cut and weighed to ascer- 

(I 2 
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tiin the yield under various eondif ions. TJic season was abnormal and 
the results do not justify the dra\rinp of definite conclusions. They 
tend to show that after constant graring for a number of years the 
pasture deteriorates but rceovers after a period of closure to grazing and 
further tests will now bo undert.dcen to detenninc the number of years 
of grazing and closuic which will give the best yield. 

(ill) Proinncial — General. 

Under advice from the Central Sihnculturist several of the old experi- 
mental plots were either transfei red to the local list or closed or abolished. 
In all, there were 27 ejqieriinentnl plots on the provincial Ibt at the end 
of the year : their tenllorial distribution is ns under : — 

Northern Circio 3 

Southern 13 

Bemr includin'; Ivcsc irch DiMiion 10+ I 

(ncrmnnonl 

B.P.) 


The six inmtl (Bombax vialabaitcwn) plantations of 1929 were main- 
tained and are on the general list. Under an nll-Tndia co-operative 
scheme, 13 teal: plantations (12 in old Korth Baipur and 1 in Betul) 
from six different seed origins w ere stalled in June-July 1931 and brought 
on the provincial list. 

A new expeiimentnl jilot No. 5 was laid out over 2 acres in the Alla- 
pilli Tc.ak High Forc.st in order to determine whether repeated annual 
firing would induce any natural regeneration : the preliminary enumera- 
tion revealed that the existing teak seedlings represented a bare 10 per 
cent, stocking in sub-plot A (which is to be burnt annually) and about 
4 per cent, stocking in the control (sub-plot B) area. 

Tlie (ainiiiya plots at Allapilli (E. P. No. 3) and Sironcha (E. P. 
No. 4) were extended by adding 2-5 acres to the latter area. 

Experimental Plot No. 3 (Clihindwara, 4 acics) was laid out in Janunrj' 
1928 in an attempt to obtain natural regeneration in refractoiy type of 
forest. Growth of teak coppice and bamboo is excellent, but the seed 
beaicrs of teak (28) and shuliani (2) Lave produced hardly any seedlings 
so far. 

Expcriincntal Plot No. D, Clihindwara, was closed after being under 
observations since Pebruarj” 1928. This represented an attempt to 
demonstrate regeneration fellings in a valley type of forest. The coppice 
reproduction of teak and miscellaneous species had been splendid, but 
the scattered seed bearers of teak, bija and saj had entirely failed to 
stock the area. Grass had invaded the plot and no natural seedling 
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of tLcsc species could be seen even after 4 years though the seed bearers 
were all healthy. Teak coppice, liowevcr, attained an average height 
of 20' and the miscellaneous species of about 10-15 feet dining the period. 
The treatment accorded appears to be suited only for coppice repro- 
duction, but secures little or no secdbng regeneration. Tlie seed shed 
by the standards lias little clianeo of developing beyond the seedling 
stage. 

Experimental plot No. 1, Ee.search Division, was laid out in the 
plantation at Betul urith the object of obtaining natural 
regeneration of teak with the help of closure to grazing and soil 
working (light ploughing) under almost a closed canopy. Teak 
seedlings appeared in thousands during 1931 rains both in the ploughed 
and unploughcd areas. Enumeration was made in January 1932 and 
it was found that a fairly large number of seedling- had disappeared 
since last Sepioinber but recruitment was assessed at 8.5 per cent, full 
stocking with jiloiighing and G'l ]ier cent without. 

Closure to heavj' grazing appears to have helped the natural rege- 
neration, because in 1930 (before the closure) the area carried hardly 
any seedlings. 

Under a scheme for an all-India investigation, the formation of teak 
plantations from six dificront seed origins was undertaken by the Sihi- 
culturist. Two sots of e-xpcrimcntal plantations, each consisting of 
six plots, were commenced during Ajml 1931 in compartment No. 309 
of Sonakhan Bongo, Plots of about O’O acre each were laid out on gneiss 
and schi.st soils. The forest cover of good III C. P. quality with abun- 
dance of bamboo underwood — but with no teak in the forest — ^wos 
clear felled and burnt. The seed obtained was sown in a nursery and the 
planting was carried out very successfully during the 1931 rains. 

A teak plantation of about 0’5 acre was created daring July 1931 
by the Silvioultmist at Baretha (Betul) in order to carry out a short 
term investigation to study the influence of 6 diflerent origins of teak 
seed on the relative height and diameter growths, shape and size, seasonal 
development and hardiness, etc., of the plants. The work was organised 
accordmg to the Central Silviculturist’s instructions. 

(iv) Sialislical Worh, 
a. Sample phis. 

Tiic total number of “ crop increment and volume per acre ” plots 
maintained on the provincial list has been reduced to 8G ns some of the 
plots were abolished and otlicrs transferred to the tree increment ” 
list. One old plot of Anogeissm latifolia (S. Chanda) in the unovennged 
mixed high forest of Kanliargaon was reconstituted ns sample plot 
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No. D with the hr]]) of ilic Forest Rescijrch Institute party. 
Tlic territorial distribntion of tlic plots is as under : — 

Xorthern Circio ........ in') 

Soiitlicnt 

Drrnr I-t J 

Only one j)lofc of volume increment for Chhrori/lon t,irivtcnia in the 
Iloshniigabad Division could be mc.'isurcd during the season. 

b. Tree Ineremait Plots. 

In all, 5 plots, I in Southern Circle and one in Bernr Circle, of Ohio- 
Torylon sirictciiia (1), Sliorea robiisla (3) and Tectom gramlis (1) were 
transferred under this head from the sample plot list. 

e. Outturn Tables in the Ilounil for Teal- {Tcctona gmndis). 

Ijocalilg. — ^jMlapilli Range (South Ciianda). 

Teak outturn tables in the round have been compiled from the data 
extracted with the help of the Forest Research Institute Statistical 
party from the Alinpilli marking, felling and logging registers. 

d. Stump Analysis. 

Teak data collected in North Ilandla were sent to the Forest Research 
Institute where the rcsult.s were compiled for the use of the IVorking 
Flans Division. 

The collection of semul (Bombar mahburicum) and teak data in the 
North and Soiith Chanda Divisions and the laying out of a 6I acres 
Sample Plot (No. i}) in the unevenaged mixed eroj) of South Chanda 
Division were made possible through the assistance tendered by the field 
party from the Forest Re.search Institute. 

e. Nursery Worl:. 

The (lonti system planned at B.alaghnt Forest School and then in 
Bilaspur has ])rovcd very sucecs.«!ful and a brief sumniaiy niay 
here be of general advantage. The leaf cups arc easily prepared 
anywhere in the country ; the seedlings, ns soon ns they put 
on a second pair of leavc.s in about 2-3 weeks after germination, 
arc picked out from seed beds with the help of a bamboo splint and arc 
put into tlonas filled with good soil. The donas are then kept 
under the mamla shade and watered and casualties replaced from 
time to time. At the break of rains the plants, which arc then d'-S' 
high and have 5 or more pairs of leaves, are carried by coolies on hi wars 
to the plantation sites, each man carrying 30 to 40. The dona leaves 
arc then removed and the teak plant growing securely in the earth ball 



is placed in tLc G' wdc and 9' deep prepared ])its without the slightest 
disturbance to the root and the pit is then filled up, 

Jicscnrdi Division {Beivi-Balaglml). General . — ^Tlio experimental and 
Demonstration areas and Nursery at Betul were maintained till the 
IGth January 1932 when the headquarters of the Silviculturist wore 
transferred to Balaghat. Tlic observations recorded up to date 
are detailed in the following paragraphs. Two plots measuring 
170' X 130' and 125' x 45' have now been taken up in the Borest School 
compound at Balaghat for purposes of demonstration. 

Dcmmtsiralion area {Behil ), — Out of nine species tried last year 
only six had become established : bija, anjan and ckir disappeared 
completely. The broadcast sowings of mixed species carried out 
during 1930 in a patch of 90'x96' and kept under restrieted grazing 
during 1930-31 showed the following results in August 1931 : — 
Survivals — Twilc, ^hishfiin and Omriina .... 

Jiija, IfurtlwifUu and Tfjthroftin . . . (Ucc.iKionnl). 

ImosIi gcriniiinfion (fioni lUHO pmviiigA)— Tenk niid /t/nWiam . (Trcquciit). 

«SV9i)f//nnd Trphro- (Ocrasioiinl). 
nUi nnuluhf* 

Several species were planted out during 1930 in pits or ditches pre- 
pared to about 12' to 18' depth, and Teplirosia ctmlida seed was sown 
all round. Tlio latter grew splendidly and proved an excellent nurse 
protecting very succc-ssfiilly everj' single plant glowing under its cover 
throughout the very dry summer with little or no watering. The plants 
developed vigorously with its help .and in certain cases overtopped it in 
the second season. 

Denionslralinn areas {Balaghat). — An are.a mi'ji.siiring about. 0-5 aero 
has been taken up to demonstrate the passibilit.y of creating mixed crop 
plantations with Teplirosia camluhi as a nurse. Aecoidingly, line sow- 
ings (in the diiection of north to .-outh) of seventeen species have been 
made in twenty-three row.s, G, 7 or 8 feel apart, with Teplirosia .seed 
sown in twenty-five intenuediate and peripheral line.s. The seed lines 
have been hand-sown after ploughing and thorough working of the. soil 
from 6" to 9' dejith and 9"-]2" width. 

Another area measuring about 0-1 acre has been iitilised for patoli 
sowings with the object, of demonstrating the po.ssibility of increa.sing 
the ])crcontage of useful and valuable species in a poor fore.st or to fillup 
blanks in any high forest. 

Nvrsrnj : Germination tests . — ^Experiments wne continued to ascertain 
the germination per cent, in silit and subsequent, development of seedlings 
of a few species. • - • - 

Germination tests in silv werennade with seed of BomhoT malaharicum, 
Tertninulia arjiim and T. iomentosa collected under dificront conditions, 



viz., either picked from the tree or collected from ground after it had 
fallen naturally. Bettor rcstdts were obtained from the fallen seed for 
T. atjuna. 

Seasonal groitth. — Obscrvjitions were continued to determine the 
general development and height growth of various species grou-n in the 
last two seasons. 

Tephrosia Candida {hogamedeloa) continued to grow vigorously, in 
height and laterally, attaining a maximum height of about G-7 feet in 
about 15 months after sowing. The plant flowered profusely during 
July-August. Pods were collected in October-November just before 
they dehisced and were dried before taking out the fertile seed. The seed 
collected at Betul was sown in G*-9* deep prepared ditches at Balagliat 
in the second half of February 1932 and was watered dail}'. It germinated 
fairly well and several plants reached a maximum heighf of 2 feet by the 
end of June, the average height being between G'-G* in 4 to 11 months. 
Most of the seed l 3 dng dormant has now gciminatcd with the help of 
recent June showers. Tephrosia Candida has proved an effective and 
excellent nurse since its introduction in the Central Provinces in 1930 
and its use in forest plantations (where it should be sown in intermediate 
lines ru nnin g north to south) is hence strongly recommended. 

(v) MisccUniHOHA. 

(<i) Climbers and Weeds. 

Mahul {Bauhinia vahlii ). — Observations made in Betul are instruc- 
tive. It was pointed out last year that this climber is a pest to all the 
Low Forest Felling Series along the Amla Plateau. In one coupe alone 
3G,000 climbers have been cut over an area of 130 acres ; in fact the 
climber represents the greatest part of the growing stock. The mistake 
has been to cut the climbers druing the cold weather and then to fell 
the coupe in the next rains. The only way to gain headway with the 
climber is to out the climber some 4 or 5 years ahead of working, so 
that the climber is cut tmder shade, several times if necessary. The 
clear felled areas of Mowar Low Forest Felling Scries present an appal- 
ling spectacle ; the forest seems to have been totally ruined. It had 
been suggested to let young cattle browse on the succulent shoots in 
the hot weather, but the Bange Officer reports that the climber appears 
to thrive on tlris prooedirre. The more its young shoots are eaten, the 
harder and faster it grows ; it remains to consider whether goats could 
deal with this plant. 

In South Baipur many of the compartments in which regeneration 
fellings had been done were infested with climbers particularly Bauhinia 
vahlii, and compartment 194 of Sitanadi Bange in which climber cutting 
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iad been done in 1930-31 was again so infested with climbers after only 
one year that climber cutting had to be carried out again. 

Siham or Sirali {Nyclanthes arbor-trislis ). — ^In Nimar, the removal 
of sirali has been allowed on payment of low royalty. Teak and other 
species in the forests of Punasa Bange and Chandgorh reserve are reported 
to have definitely responded to the removal of this thick cover.- 

In South Chanda the burning operation in AUapilb and Pedigundam 
Banges arc reported to have resulted in a general clearing of the ground 
cover. "Weeds and undergrowth are appreciably less dense and teak 
regeneration conditions have improved considerably, areas which were 
devoid of seedlings now containing them. 

(b) Fire. 

In Yeotinal it is recorded that whereas early fires in damper localities, 
such ns valleys and ureas along big streams, arc often useful and help 
regeneration, fires in di'ier areas, such as tops of platean.\' are positively 
harmful. The stiildng difference in teak natural regeneration in Selwa 
and Pandratola Blocks (Balaghat) where other factors are strictly identical 
is attributed to the fire protection and restrictions in grazing. 

The Khandesh system of fire protection was tried in Nimar and 
Bhandara Dhnsions with indifferent results. Whereas there appears to 
be notliing wrong ^wth the system itself, it was found well nigh impossible 
in the lightly grazed areas of Ealibhits to put a fire inwards towards the 
roads without its extending outwards as well. Cutting of guide lines will 
be tried next year. 


(c) Grazing. 

Bcccnt government orders have led to all reserved forests being 
provisionally sub-divided into two classes Tree Forest and Pasture Land. 
The question of rotational closures is now receiving attention and in the 
recent grazing settlements made in Bilnspur and the two Mandla Divi- 
sions this important matter has received the attention of the Special 
Bevenue Officer. 

In Yeotmal the necessity of periodic closures in heavily grazed areas 
in the interests of both pasture and tree growth is emphasised ; 5 years’ 
closure after every 10 years of grazing has given much better results 
than 10 years’ closure after 20 years’ grazing. It is suggested that a 
three years’ closure after 7 years’ grazing would he a very suitable period 
for the restoration of pasture. It is possible that the opening of normally 
closed coupes for certain months of the year \vill help coppice shoots in 
Mahasamund Bange of North EaipurDhision to, overcome the luxuri- 
ant growth of grass which hampers .their development. 
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(rf) ¥to)sI. 

In Snugor tlic forrals in iLc Hortli now rfiow a innr];od recovery 
lifter the. Bcverc frost of 15)2!) ; the Gnrhnkotii Ihimna forc.sts, however, 
do not sliow miicli improvement. Tlie seeding of forest species in Saugor 
is rcjiorted to have been excellent and it appears certain that tliis 
j’cnr's good monsoon has contributed considerahly to the recover}’ of 
the forest from the adverse effects of the ]!)29 frost. 

South ^fnndln reports that on-ing to freedom from severe frost in the 
last 2 years, snl regeneration is shooting ahead. The young snZ growth 
around Sathin and between Sajnlgaon and Sathia has however again 
been frosted back, but it is battling with adversity and will in time 
probably become establi.shed. 3Iinor fnist damage is said to be notice- 
able along the banks of the I’cnch and the Kaiihan rivers in Cliliindwara 
Division. 


(f) Drought , 

Due to the general excellence of monsoon rains, seeding regeneration 
and coppice reproduction as well as bamboo growth enjoyed very favour- 
able conditions with a longer period of growth than usnal. 


(/) ffenmil. 

llccords . — The library had an addition of -M publications. General 
files were opened for 23 new subject heads and one specific file was added 
during the year. Additions were made to the photograpliic collection. 

A detailed statement of the permanent silvicultural records is ns 
under : — 

Pcrmuiivnl SilviciiUtind Keconh {vjccUuUug the plot Jilcs), 



IJnilAUY 

JIOOK.s. 



1 • 
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xnoATivj; 
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TION'. 
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New. 
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i 

Gr3ri.Ai. 
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, 


10 


41 
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1 

42 

lD30-ni . 

- 

218 

40 

fiG 

3 

44 

129 

2C5 

5S 

100 

1031-32 . 

44 

202 1 

23 

73 

1 

43 

20 

201 

20 

120* 


* 72 fulWIzed prints of peueml forest iui\c rcceiiUy been luileutcd for from the Forc«t 

lUacnrch luatltutc, Debra Dun. 
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II.— WOUKINO PLANS AND STATISTICS. 

(«) Alterations to existing Sclienies and Working Plans. 

A miraber of working plans were amended and in the eoiu'sc of the 
year tlic enquiry ordered by Govenunent in 1928 to be carried out in 
Xorth Chanda with a view to improving tlio grazing incidence in certam 
units was ciirried out. The restrictions arc to be introduced with effect 
from the 1st July 1932. 


(6) New Working Plans. 

Working Plans have been sanctioned for the following forests : — 
Allapilli-Pcdigundam and Chbindwara. 

Jubbulpore-Narsinghpur and Bhandara. 

Baihar-Supkhar. 

A plan has been prepared for the Nimar forest and plans arc m process 
of preparation for the following : — 

Bilaspur, 

South hlandla. 

North Mandla. 

Saugor. 

Nagpur- Wardha. 


(c) Control. 

Sonic defects of recent plans or in their application arc now becoming 
evident. In Betul the allotment to the High Forest AVorking Circle 
and to Periodic Blocks is capable of improvement ; there is a tendency 
to reduce the growing stock to that of a pure teak forest and to rctam 
too man)' seed bearers, while insufficient attention lias been paid to the 
removal of bamboos. 

In Norik Chanda, owing to a lack of demand for firewood, fellings arc 
not sufficiently lieavy to establish a new crop, and where there is a heavy 
groirth of bamboos this will need to be dealt nith. 

In Seoni the stock-mapping is not very accurate and some forests 
are too poor for coppice. 

In the Jiibhidporc-Narsinghjiur Teak High Forest Worldng Circle 
the reservation of scattered .seed bearers has been of little use. AVherc 
seedling regeneration is needed it would seem better to postpone heavy 
felling until seedlings are on the ground. Some crops are too poor for 
the coppice system w’hich has been prescribed. 
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In Sorlh Jiiiip'ir flip toiipicf with Ptiiiifliinl.'* M-sfnn K'fni'i unlikply 
1o fiiHil cxpectutions in sonv forc.it.-<. atul tin- lliiniiitj}.' »if fojijnVo is of 
douI)trtiI utility wIiitc llw Mocl: i-s jioor. Tlif liitt*-r oh-'Tvatifm i« nl'o 
rcforilitl ill Fnulh IMpur. 


(il) J'litiirr ti-orL 

Tho Workinp I’lnns for flic Aniraoti, Wi it Hcr.ir tnid iXiinnh Divisions 
arc iinifc olisolclc. Xcw jtliiici for tlic importiiiil teal: fon-ts of the 
.tlclf'hnt Piviiion, the fore*-!® of the Sinmchii, I>h.'ih:i, M:srl:hiinda and 
(Jhot lliinf'cs of South Cliniidii Division, and the nd’:-',! r.'.nci-s of Itnlaplmt 
arc required I'iirly. The South Unipur I l’on ®l Plan will have lieen in 
operation for 10 jeam on the oOfh June JOItl so if nvidon cannot he 
inneh lonj;er deliyul and exj»>rienee c.iined from th" eefur.l wnrkinc 
of the iJetul Worl.'ini: Selieine duiii!:.' the pint llvi' years have {.hown that 
it is fat frtiiu ratisfai-fory. Ih-vi-ion of lhe'“ v.orl.-inc plans should 
he t.ilceu in hand ns early as po-sihh' rn that they lu iy he ready when 
the iiievifahle leeoverv fioin the preseni iluinp in tie- tiniher market 
eonies. 


MADKAS. 

I.— EsrnntMKNTAi. Sit.viri!i,Tfr.f:. 

(i) (IcnrntL 

Xihunhur as one of the main centres of research has heim replaced 
by a station ojiened in the IVyiuiad. A new rf'-eardi ranee has been 
formed with lundquartem at Cliittmir, for work in the " dry ” districts. 
Several new experimental gardens for carryini: out itaj'c 1 (o) investi- 
gations under rnrefiilly controlUsl eonditions lm\e hnn oiiem-d. A 
start has been made in using metho-N of statist ieal analysis for as.-es^ing 
the “ signilicance ’’ of observed difTetenecs. 


(ii) Natural Regnu'ralhn. 

A new set. of plots for the study of ineasuies neres-sao' for bringing 
up existing natural regeneration of Ilojini p'lrvijlora Im.s been opened. 
It liiis huon found that SirobUanthis (nfii;>ihlus?).i\ trouhlesome weed 
in many evergreen fore.sts and a great iin}>edimeut to natur.il regeneration, 
can ho destroyed as effectively by ontting it above ground level ns hy 
outting it at ground level and .severing the aerial root.s. The former 
method is of course considerablj' cheaper. 
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(iii) Seeds. 

Reporting the seeding of principal species by districts has been 
put on a more satisfactory basis. Systonmtio seed tests have been carried 
out mainly at Chittoor with species intended for use in improving the 
poor drj' fuel forests common in many districts of the inesidency. In- 
vestigations into the effect of seed origin have been continued, and new 
plots have been opened as part of an All-India investigation into this 
subject (with teak), initiated by the Central Silviculturist. Indications 
at present seem to bo in favom of the use of local seed in a given locality. 

(v) Artificial Regeneration. 

Slocking of felling gaps . — ^Sluch work is being done in several districts 
(by the district slaff) both in evei^cn and deciduous forest. Success 
is not yet claimed, but the work shows more promise than many observers 
thought possible. 

Direct sowing . — “ Rah ” sowings in fuel coppice coupes are being 
carried out in most districts where this type of forest is found and the 
results aro giving indications of the lines on which to work in improving, 
or saving from further deterioration, this typo of forest. 

Manuring . — ^Tho addition of lime to the soil in areas artificially 
rogonorated vith teak and rosewood appears to have had no effect, 
beneficial or otherwise. 

Drainage was successfully employed in a swampy area under arti- 
ficial regeneration with teak, but the cost was prohibitive. 

TFecd control and soil aeration . — ^In last year's report it was stated 
tliat riie rcsiilts of certain experiments appeared to show that “ scraping ” 
(f.c., removing the weed growth without disturbing the soil) had an 
effect on the growth of a yormg teak plantation as honcficijil as a deep 
fork-weeding involving a thorough ixeration of the soil. A more carefully 
designed experiment conducted this year shows (subject to confirmation 
by repetitions) that this belief is a mistaken one, tbe difference in favour 
of fork-weeding being, as might bo expected, distinctlj' significant. 

Slump planting . — The results of the trials of this motliod of artificial 
regeneration with a number of species aro recorded. Worth special 
mention are the oxcollont results obtained with rosewood and Tewiinalia 
paniculata. 

Several plots dealing with the optimum season and method for stump 
planting aro described. It appeals that given luck in the matter of pre- 
monsoon showers planting stumps in April or May can give excellent 
results and considerable added height growth in the first year. But 
early planting is a gamble in the rain, and a departure from the normal 
practioe of planting with tho first real monsoon rains is not, on our present 
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Imowlcdgc, rocoramonded. Botwoen plnnting in “ pits ” and planting in 
“ crow bar holes ” diiTcrcncos ate often not significant, hut taking all 
rosulls together there is probably a slightly increased height growth 
wth pits. It is unlikely, however, that this slight advantage of pit 
planting can justify the greater cost of pitting. 

The Forest Botanist’s report on his examination of a number of 
specimens sent to him goes far to dispel the fear expressed by some 
observers that teak gromi from stumps is liable to be unsound. 

CtiUhigs have been tried with various species both by the Sihncul- 
turist and by the District Forest Officers. Bcsiilts have been uniformly 
unsuccessful. 

Cover crops. — TcpJirosia Candida and Centrosema puhcscens have l)ecn 
introduced in yormg teak plantations at Nilambur. TcpJirosia is of 
doubtful benefit, and Centrosema is dcfinitclj' harmful as it develops into 
a trouble-some climber. 

Miscellaneous. — Casliemiut (Anacardium occidentale) is extremely 
easy to raise at Nilambiu: on poor shallow laterite by direct sowing. 


(vi) Reclamation and Afforestation. 

Nil, though much of the work done in trjdng to improve the poorc.st 
typo of scrub fuel forest might be classed under this head. 


(vii) Thinning and Cleaning. 

An experiment by the District Forest Officer, Lower Godaveri, indi- 
c.atcs that the routine racchanical thinnings now being made in young 
plantations of Casuarina equiselifolia are preferable to thinnings made 
according to *• silvicultural requirements.” 


(\’iii) Mixtures and (ix) Underplanting. 

Experimental work is mainly concerned with teak plantations. 
Attempts at rather elaborate mixtures luivc given unsatisfactor}’ results. 
Underplanting is receiving less attention than formerly. Earlier work 
has drown that underwoods of various species can bo introduced at a 
price, but experience now points to the belief that u-ith a careful en- 
couragement of all woody growth from the time of the first weedings 
onwards an adequate undenvood and moderate degree of mixture can be 
obtained without recourse to artificial methods. Some work continues, 
mostly with bamboo, and CepJialoslaehgum pergracilc is giving encourag- 
ing results. 
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II. — ^IVORKING PtAKS AND STATISTICS. 

(i) TrorZinflr Plans. 

The Provincial Silvicnllurist is in touch with "Working Plans Oflicers, 
nncl Silvicultural and Statistical prescriptions aro referred to him from 
time to time. 


(ii) Yield Tables. 

Eighiy-ono permanent sample plots were maintained and those due 
for rcmcn.snroment n-orc measured. 

(iii) Volume Tables. 

A con.sidorablo number of local Volume Tables were prepared and 
progress was made in the collection of data for others. 

(iv) Barit Mcasureinenls ami (v) Miscellaneous, 

The only bark moasuremeuts arc those made in the eour.se of sample 
plot ro-moi6urcmcntfi. Ring countings on s^-stematic lines have been 
started in felling areas at Mount Stuart. 

III.— MiSCBLiaKEOUS. 

All the Ledger files (.341 specific and GO gciicml) have been re-arranged 
on Howard’s system. Twenty-eight new c.\periinentjil plot files liave 
been opened and 63 have been written up and oloscd. 

Two areas have been set apart for permanent preservation of forest 
tj'pes .and action is being taken in respect of a third. 

PUNJ.\B. 

I. — liXTORISIENTAn SlLVICULTimK. 

(i) General. 

The first Triennial Research Programme for the period 1931-32 
to 1933-34 was sanctioned and circulated. 

A programme for the year was based on this and was closely followed. 
It has been decided for tho present to concontmte the o.iq)orimental 
field work to be done in (i) Kulii Eoresl Division for Cedriis deodara 
(deodar), Pinus r.xcclsa (ball), Picca morinda (spruce), Abies leebbiana 
(silver fir) and their broad-leaved associates of economic and silvicultural 
importance, (ii) Kangm Division for P'mvs longifolia (elill). (iii) Kaiigra 
and Hosliiarpur Divisions for Dendroadamus striclus and other bjimboos,. 
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(iv) Chiclmwnfni Irrigntod Plnntalion for irrigntion oxpprinifinta and for 
Dallirrifin smoo {ghiFJmm), Monts itlbn (mulljcrn'), Eucalt/pltis spp., 
Tamririx artictihla (fnish), Profopis spiriffcrtt {jaudy-Acactu c/ilrchu 
{hhair) and ofljcr plains spccias to lie introduced in tins irrigated ])lnnta- 
lions, (v) Lahore Division f Jliok and Slialidara R< serves — riveniin forests) 
for Popiths ruphratira {bahan), riverain shisham {Dtilbcrgbt sissoo), 
iniillierr}' {Monts nlba) and Pombar malabariebm (simal), and (vi) Samhal- 
pani in Ivnlnohittn R. F. or Cliohn Snidan Shall in the Salt Range for 
OJea cttspidaUi (olive), Acacia inodcsla (phulai) and other low liill sjiccics, 

(ii) Nalural Urgntcralion. 

Spntee and silver fir reprothtriion. — The Research Officer made n 
preliminary' sur\'cy of tho spruce and silver fir forests in the Reas and 
Parliatti valloys of tho Ktilu Diwinn with n view to classify them into 
broad rccognizahlo tyjics and to study the factors both favounible and 
unfavourable to tho natural regeneration of tlio two firs. Several main 
types have been distinguished and interesting obscrs'ations liavo been 
mado regarding tho depth of humus in dilTercnt. vogctational tyjies and 
tho presence or absence of natural spruce and silver fir regeneration 
there. 

Abundant natural regeneration of both spruce and silver fir exists 
(i) w'hero the mineral soil has l>een e.v]» 0 !jed either naturally through 
landslips and snow slides, or artificially through roadside cuttings, 
scraping of litter, removal of felling refuse and humus (by burning or 
othonriso), or hoeing the ground in patches, (ii) where tho shnibs and 
weed growth aro scanty either because of excessive grazing or merlium 
ovorhead cover, (iii) whore tho undergrowth consi-,t.s of .scatterctl hidigo- 
fera gcrardittna, Dcsniodixnu tiliacfdlium or Viburnum foclcus, (iv) where 
the underwood is composed of an ojien forest of broad-leaved trees such ns 
Arscithts indirit, Acer piclum, Corglus cohima, Aliiits iiitida, Ulmtts 
leallicJtiana, etc., (v) whore the ground is sloping and wcll-dmined, and 
(vi) where the canopy is nntunilly broken either in small narrow strips 
or in small patches, or where it has been artificially but moderately 
opened. 

Profuse natural regeneration of silver fir with a ^air mixture of both 
spruce and kail has been obtained in Pulgn, Knlga and 2vnkns blocks of 
forests (Pnrbatti valley, Kulti Dinsion) felled over under the shelterwood 
compartment system in 1915-16 tc 1917-18, wherever tho debris and 
humus were burnt, tlio soil was worked and clo.suro to grazing was en- 
forced. 

Tho inimical factors to the natural n>gcncration of both spnicc and 
silver fir, tlicrofore, seem to be : — 

(i) thick layer of humus, 
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(ii) aoDiimulation of debris, 

(iii) heavy growth whether of weeds or shrubs, 

(iv) heavy opening of the canopy either under shelterwood or in 

gaps or in strips, 

(v) heavy uncontrolled grazing, and 

(vi) bad drainage. 

It is probable that light to medium opening of the canopy (about 25'-30') 
in the case of silver fir and (about 40'-50' in the case of spruce), retaining 
an underwood of broad-leaved trees wherever possible, accompanied by 
the burning of humus and felling refuse, will yield regeneration in a good 
seed year ; this must be followed by soil working and closure to grazing, 
and in due course by thorough weeding until the plants are established ; 
later the controlled grazing of homed cattle may be beneficial. To 
arrive at definite conclusions, 34 Oisqperimeatal plots, 26 in Kulu and 8 in 
Lower Bashahr Division, have been laid out to study the natural re- 
generation of the two firs under different intensities of fellings, in clear- 
felled strips of different widths alternating %vith unfelled strips running 
in different directions, and in gaps of various sizes, with manipulationB 
of humus, felling refuse, undergrowth, soil, burning and grazing. Since 
•the close of the year, the Kulu plots have been inspected by the Central 
Silviculturist with whom methods of laying out qmidmts and indicator 
plots and the technique of the assassmont of existing regeneration and 
its farther influx were discu&sed. 

The following types of the spruce and silver fir forests have been 
tentatively distinguished : — 


(i) Spruce fir, 

(i) Hardwood typ0» where spruce fir is associated with broad-leaved 
trees such as Aesculus indica, Jufians regia, Acer spp., CeUis australis, 
Vlmus ‘mllichiana, Populus ciliata, Symplocos crataegoides, etc. 

(ii) Lam level mixed type, where spmee fir is found mixed with blue 
pine or deodar or both. 

(iii) Indigofera-cum-Desmodium-cum-hrachen fern type, where under- 
growth consists mainly of Indigofera gerardiana and Desmodium tiliae- 
foliutn with a dense mass of bracken fom growing underneath them. 

(iv) Spiraea-cum-Vibumum-cum-hradcen fern type, where under- 
growth is mainly composed of Spiraea sorbifolia and Viburnum fo^ens 
with a dense mass of bracken fem and scattered Salvia glutinosa growing 
under them. 

H 
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(v) fTis-nim-V'ilnirnwn~cinn~S]nTara lypr,v]ino Iris n rjxtfni sis carpets 
tlio groiiiirl with Vibnmvw fnetens anti Spiraea sorhijolia growing thinly 
over it. 

(vi) PkctrantJius rvyosvs tyjte, whore undergrowth in chiofly cornpocod 
of this shnib. 

(vii) Senreio type, wlierc Senecio rvjinerris fonns a dense ground 
rover with and withont AimUaca opera scattered through it. 

(ii) Silver fir. 

(i) lihojpaltra type, whoro a stunted form of silver fir grows seattcred 
amidst, lirhila iililis. Tliis is tho ]iighe.st level silver fir type and lies 
entirely outside the eronomin zone. 

(ii) Kharsv type, where silver fir is growing mixed with Quercus 
seiiireorpifolin at. high elevations. This typo is also not of any economic 
importance in Kulu. 

Xorr.— A distinct llnrini-ltl tilodtmlron artirivin t^jn'of silrcr firforf.thj'' met witli 
in tlic Outer Ilimnlaynn Itnnce in Knnera Ititlsioii wlirti* inintnil is comiwtntisclj- miicii 
heavier than in Knln. f.j.. niter fir forests of Plinmisala and Pahunpiir Itnnpcs. Tliit 
type is nut mot witli in tlie liens nmt rnrhalti \iil1rya of Knln Pivi'ioH. 

(iii) Pure silver fir type, where silver fir grows pure or with a little 
ndnii.\tuto of overmature spruce fir. Tliis typo >'* confined to cool 
northern aspccte. 

(tv) Kail type, where .silver fir i.s found mixed with over-mature l:ail 
{Pinas cTcelsn) and si»ruce {Picea morimlo). Tliis tyi»e i.s characteristic 
of tlio head of tho I’.irhstti valley and is prevalent on tho north-east and 
norll'-wo.st aspects. It is entirely absent in the Beas valley. 

(v) Vcie type, where yew forms a thick undergrowth to mature and 
over-innturo silver fir forests. This type is confined to sheltered de- 
pre.ssions on northern olnjies. 

(vi) Ilardteood type, where silver fir is found growing mixed with 
broad-leaved tree." such ns Acsculus iiidica, Acer piclum, A. caesium, and 
A. caiulalum. Pranas padas, Ulmas icallieJiiaaa, Juylans regia, Populas 
ciliata, etc. 

Tliis tj^io oeciits at the lower limits of silver firgoner.s]ly in dcpro.ssions 
.\nd along nala banks. 

(vll) Nirgal type, whore Arundinaria spathifiora fonns conspicuous 
undergrou’th in silver fir forests, c.ff., silver fir forests in Molmlklmd 
v.slloy. 

In tho above main silver fir tjTJcs, several stih-typcs based on slinihs 
and weed growth can be distinguished thongb vet)' often they merge 
into one another. 
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Obsan’ations tend to show that a light cover of hroad-loaved trees 
and sparse undergrowth of JDismodium tiliaefolium and Indigofern 
gerardiana are favourable to the natural regeneration of both spruce and 
silver fir. The humus formed by them is not injurious nor is it so thick 
as to retard regeneration. Grazing and removal of coniferous needles 
arc helpful in exposing the mineral soil and keeping down the weed 
growth thereby assisting the natural regeneration of the two firs, but 
they retard the subsequent development of the seedlings and should 
therefore bo stopped for about 10 years immediately natxiral regeneratiou 
has made its appearance. 

Soil samples for every 6* depth down to 2V were taken in various 
vegetationa’ types of spruce and silver fir forests, but they could not all 
be analysed at the Forest Bcscarch Institute. The roots ef trees and 
shrubs wore found not to grow deeper than 2 to 3 feet. 

Sail {Pinus cxcelsa ). — ^An experimental plot has been laid out in 
Ealga (Parbatti valley) to study the natural regeneration of Icail <it 
high levels where it has been failing for one reason or another since the 
areas wore breught under regeneration in 1916-17. Tlie felling refuse, 
hiunus, weed growtn and soil are being subjected to various treatments 
and effective closure is being enforced. 

Deodar (Ccdnis dcodara) closure to grazing and removal of litter . — 
Experimental Plots 1-3 and 5-7 of Eulu Division, started in 1914 by the 
Forest Bcscarch Institute in co-operation with the then Divisional Forest 
Ofliccr, have definitely proved that in a pure deodar or mixed deodar 
and blue pine, deodar and spruce, or deodar, blue pine and spruce forests, 
after opening the canopy for regeneration, effective closure to grazing 
and removal of litter is essential for successful natural regeneration of tlio 
above species. Tlie area? thus closed arc now fully rcgoneT.atcd while 
there is nothing outside, although at the time when the c:q)oriments were 
started there were masses of germinating seedlings both inside and out- 
side the plots. The above experiments having served their purpose have 
now been closed down. 

Kalesar clear felled experimental plot — sal, etc . — In Ealesar B. F. C. 
14, an area of 20 acres containing an old worthless crop of sal and its 
associates was c.xparimcntally cut back in 1930 with a view to study its 
natural regeneration from coppice, etc., after burning the rank growth. 
Tlie frost and deer browsing arc reported to have destroyed the young 
coppice shoots and seedlings that came up. 

Dendrocalamus striclus . — In both Bindraban and Kampiir bamboo 
forests of Hoshiarpur Division profuse natural regeneration of bamboo 
lias resulted from seed from flowered clumps. It is reported to bo 
especially good rmder flowered clumps. It has also boon observed in 
TToshiaipur bamboo forests that production of young shoots is superior 

ir 2 
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both in numbor nnd qimlity in projM'rly oloancd clumps tlmn in congested 
ones. 

Ilcproducdon of Tiverain sUioo {Dilb'rffin itt<!^oo) from root stidxrs . — 
It hns now boon definitely pro . cd tlint the best method of obtaining sistoo 
nntuml rogenenation from root Mwker.s is digping I'xl' circulnr trenches 
10' Apart round the stumps or in straight lines where sufficient sissoo 
trees nro growing. 'Tliis is new the usual pr.aotico in the riverain forests 
of both Ii.ahoro nnd MuH.in DKasions. 

(iii) Scrils (rolhction, irripht pi nninntinn anil plant per ect\l., rtr.). 

Sec^ inUmli ami rupp^ies. — ^Tlic llosc.arch Division now .acts n-S a 
olo.aring house for seeds ; all seed indents from various divisions, pro- 
vinces nnd foroijm countries were mot. 

(i) Seed arpcrimnits- (Crdrti^ deodara). J]j[fcct of locnlity on iJir colour 
and size of deodar seed . — Xo marked difterenee in .sire of the seed collected 
in Kulu nnd Ser.aj Divisions (wet rone) .and Upper B.ashahr nnd Kagan 
Divisions (diy rone) was noticed. As reg.ird.s colour, seed from Kulu 
and Semj Divisions (wet zone) mis alike, rh., dark brown nnd different 
from that of Kagan and Upper B.ash.ahr (dr}- zone) which are both 
pimilar in colour, viz., reddish brown, (ii) .\n investig.ition was .started 
to ascertain the effect of sire and gcner.il condition of the trees on ger- 
mination and plant percentage in different localities. 

(i) Pinus crctUti . — (termination percentage vith different tre.atmcnta 
nnd different soil media in bo\c indicated tlmt a mi.xtnre of bajri s.and 
nnd forest soil i.s the best medium for germination. 'Tliere does not seem 
to bo any significant difference in germination percentage ns regards the 
pro-treatment of secfl .sown in boxes under eontrol, e.xcept that soaking 
for 12 hours followed bv drying in the sun for six hours results in a lower 
gormin.ation percentage. Gennination percenbige for all tri'atmonts 
worked out to bo 82 per cent. 

(ii) Germination and plant percentape leilh different treatments in 
Ttttrserp bedr leith same soil . — With treated l:ail seed somi in e.xporimont.il 
nursery bods germination commenced on 17th July 1931 and eoased on 
31st October 1931. Tlie best pereentage was obtained by soaking the 
seed for *18 hours. 

(iii) Jlffect of elevation and locality on the size and colour of seed. — J£ail 
seed was collected at difiorent elevations in the Pnrbatti nnd Beas valleys, 
Kulu Division, and in both cases that collected nt about 7,000' was the 
biggest and best developed. 

(iv) Effect of size of trees on germination and plant percentage.— Kail 
seed was collected from (toe.s of various diameter classes nnd sown in 
nursery beds at Mnnali. 
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(v) Effect of elevation on germination and plant percentage, and seed- 
ling development. — Kail seed was collected at various elevations from 
4,800' to 9,000' in various localities lor trial next season. 

Spruce {Picea morinda). — ^To study tie effect of tlio size of trees on 
germination and plant percentage, spruce seed collected from trees of 
various diameter classes was sown in nursery beds in Inner and Outer 
Seraj Benges of Seraj Division. The seeds collected from trees of 24'- 
26' diameter have given tbe best germination and plant percentages, 
seeds from 18'-23' and 27'-29' diameter trees closely following them. 
These experiments are being repeated in the experimental nurseries at 
Manali and Xaisdhar to confirm or modify the above conclusions. 

Silver fir (Abies webbiana). — Germination and plant percentage c:qieri- 
ments are in progress. 

Aesciilus imlica. — To see the effect of the size of seed on germination, 
plant percentage and development, horse-chestnut seed was sorted 
into two sizes (i) 1^' and over in diameter and (ii) under 1^" diameter, 
and soum in Alannli experimental nmscr}’ beds. There is already a 
marhed difference in the growth of plants. 

Praxinus micrantha — Prclreatmcnt of seed. — Seed obtained from 
Parbatti valley and Siran Divisicn was sown on ICth December 1981 
(i) without removing the scale and (ii) after removing the scale and 
(iii) stratified, with a Iview to hasten germination. Tho seed has not 
yet germinated. 

Popultis eupliralica. — Poplar seed collected in July 1931 in Multan 
Division was eovra in August in a variefy of soils, but tho germination 
per cent, obtained was very low. 

Prosopis juliflora. — Pods collected from trees in Lahore in September 
1930 were stored in gunny bags and sown on 20lh August 1931 in a variety 
of soils. Tho pods wore cut into segments and tho seeds were sown 
without taking them out of the pods. The gonnination percentage was 
62 in the case of puic leaf mould and 79 in heavier soil. Seed taken 
out of the pods and soaked for 12 hours did not give quite such good 
results. The above two exporiments definitely prove that germination 
percentages arc better in heavy soil than in light soil. 

Frash (Tamarix articulala). — Seed collected in October 1931, Novem- 
ber 1931, and January 1932 did not germinate. 

In Khancwal Plantation, frash seed collcotod in the middle of Nov- 
ember 1931, soaked in vinegar for four days, gave only poor results. 

Effect of opening the canopy on seeding. — ^It lias .been observed in 
Seraj Division that deodar left in seeding fellings in 1930 did' not bear 
any seed in 1931, altliough it was a good deodar seed year. . This con- 
firms similar observations made in Bnshnur in 1930.' 
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lijjfict of (Iicjittiici(if of rain and snoirfall on dctnlnr iccd and seedlings , — 
]!>:51 was a good dcoclur scod yoar in all liill diviKioiia, but it is rcjxjrlod 
that in Semj Division, due to doliciout rainfall in tlic monsoon, deodar 
soi'd tliougn ])lcntiful did not devido]) to its full sisc and that n fairly 
laigu quantity of it turned out to be liollow. Want of snow in the 
winter adversely nlTected both tlio natural and artificial deodar regenera- 
tion in Kulu and Scraj Divisions. 

{iv) IVorl-. 

(a) Experimental research nurseries. 

Expcriimsital research nurseries (area about an aero) were started 
at Manali, Kulu Division, at an elevation of C,‘200'. 'J'Lo nurserj* sites 
aic old deodar forests clcnr-fcllcd some years ago and experiments are 
being made to determine the best spacing for deodar transjdauts and the 
oiloct of root and shoot priming. 

(b) Forest nurseries. 

MulhcrnflMorus alba). — Both in Daphar and Kliancwal plantations, 
mulberry has been successfully raised from seed in nurseries. Light 
shade and constant inigation seem essential in order to do so. 

Bamboo {Dendrocalanius strictus). — In the irrigated plantations at 
Daphar, Chiebawatni and Khancwal, bamboo has been successfully 
raised fiom seed sown in July in nursery beds ; the beds wore regularly 
wateicd and germination took place in about a fortnight. The seedlings 
had to bo protected first against the sun and Inter against frost by means 
of shades. At the close of the year, the seedlings were about a foot high. 

Brr {Zizyphus’ jujnba) and scinal {Boinbax nialabaricum). — ^Kurscrics 
of ber and scinal were started in Lehtmr (about 4,000'), Eawalpiudi 
Ea-st Division, to raise seedlings for root and shoot cuttings for plant- 
ing in brushwood forests of Knhuta Tolisil ; good germination was 
obtained. 

Eneahjpliis nurseries. — The following Eucalyptus sjiecies wore tried 
in Chofargalla (5,000’) and Lchtrar (4,000') Bawalpindi East Division : 
E. rostraia, E. albcns, E, tcrrticornis, and E. mallariana. Of these E. 
roslrata and E. albcns gave very good results and scodlings planted out 
during the rainy season have grown sntisfnctorilj’. Of the remaining 
tlirco species, E. fcrcticornis germinated but grow badly, and the remain- 
ing two entirely failed. 


(v) Artificial Bcgencration. 

Monalgahr 2/0, C. I. and Hathipur 2/GO, C. I. clear-felled areas have 
been constituted experimental plots for the study of the artificial ro- 
genoration of Pimts cxcclsa, Picca morinda and Abies tcebbiana.. 
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Spruce and silver fir sotnngs and plantings . — Direct winter and 
spring sowings of botli sprtico and silver fit have been doiio both in 
niiTsories and the lorcsis. Monsoon sowings will now be done to deler- 
ittinc what precise success is obtained with sowings at different times 
of the year. 

Bamboo {Deitdrocalamus slriclus) planting . — A largo number of one 
year old bamboo seedlings raised in nurseries have been successfully 
transplanted dui-ing the rains in Kampur and Bindraban bamboo forests 
of Hoshiaipur Division. Seedling planting is cheaper and more success- 
ful than planting of rhizomes. 

Irrigated Plantations. {Eucalyptus rostrala ). — ^Pot planting of Eucalyp- 
tus rostraiava Changa Manga Plantation is being continued wiUi success. 
A note on the cultivation of E. rostrata in Changa Manga Pliintation 
embodying the catablishcd technique of its niursory practice and bottom- 
less pot planting has been published in the Indian Forester for April 
1932. 

Trials with planting of frasli shoot cuttings ui Kliancwal and Miranpur 
plantations have shown tliat April planting is more successful than August 
planting. 

Substitutes for shisliam in Khanewal Plantation . — ^In areas unsuitod 
to shisltam in Khanewal plantation, her (Zizyphis jujuba), bahain {Meha 
azedaracli), dhak (Butca frondosa), kliair {Acacia catechu), Acacia Senegal 
and Acacia leucaphloca wore sown and given 4' depth of water. Acacia 
Icucophloea and Butca frondosa failed olmost entirely; other species 
with the exception of balain arc doing well. 

Irrigation cxpcriwenls . — ^Dopth of irrigation experiments initiated 
in co-operation with the Central Silviculturist in Cliichnwatni Planta- 
tion during 1928 to investigate the effect on height growtli of shisham 
of different depths of watci' in difforont kinds of soil, wore concluded 
iu February 1932. The results of the analysis of the 1930 measure- 
ments confirm the conclusions reached in two previous years, viz., the 
depth of irrigation over tho minimum given for different types of soil 
(good soil 3', average soil 4', Icallar soil 7', worst kaVar soil 9') is not 
accompanied by any gain in height growth. 

lialative ivater loss from soils with different rovers . — Three ox])crimentftl 
plots to detcrjiiino tho relative water loss from soils due to grasses and 
trees were initiated in co-operation with tho Central Silviculturist in 
Changa Manga Plantation in April 1931. Soil samples for every G" 
depth down to 21/ are being laken three times in a year and their mois- 
ture content determined. 

Cattle grazing in the irrigated jAantations . — ^In order to reduce tho 
intensily of grass obstructing tho easy flow of water in the tronolies, 



tho grazing of homed cattle was allowed oxperimont*illy in winter in 
the irrigated plantations in yiontgomory Division. This has proved 
very satisfactory. 

Cupressus torulosa sown at Dharmsula in wooden boxes filled with 
sandy loam soil and lightly covered gcrminaled well. 

Cattitris glauca and Eucalyptus crebra Iried in Khaiicwal Plantation 
gave very poor germination results whilo Eucalyptus cilrioclora did well. 

Lariz europea, Larix japonica and Douglas fir sown in Nahas forest 
of Kulii Division Boractime in 1917-18 arc growing remarkably well. 
They are now about 20' high. Larix europra n7id L>irix yriffitkii aro 
being raised at Manali for introduction in the zone just above deodar 
in Kulu Division. 8,000' is tho most snitablo elevation foi larch in 
these hills. Euiopoan larch Bocdlings raised in nurseries in 1929 in tho 
Lower Bashahr Division, varied in height from 4Y to 11'’ in December 
1931, and 78 of tho better gr.own Ecediings are planted out in mixture 
with deodar. 


(vii) Thinnings and Clcaningi. 

Comparative thinning plots. — A few more deodar comparative thin- 
ning sample plots were laid out in tho Kulu Forest Division. 

Root competition cxpcrimrnfs , — ^Experimental plots, laid out in 
Upper Kulu Range, to study tho effect of tho elimination of root com- 
petition by ticnching on (i) growth of sui face vegetation and (ii) gro^vtb 
of deodar bccdlings, already bIiow-hI marked results ; tho vegetation being 
luxuriant and varied in tho trenched plots whilo it is inconspicuous 
in the rmtronchod plots. 


(xi) Miscrllancom (Immintf, poisoning, rtc.). 

Controlled burning in ehil sapling crops. — Chil sapling crops 3' and 
over in height can bo safely burnt under control after cleanings. Ex- 
periments are now being conducted in Rawalpindi East Division to 
determine the minimum size and tho least spacing of cleanings at which 
it is safe to burn under control chil siipling crops under 3' in height. 

Fomes annosus . — ^Experiments carried out in Scraj Division to pre- 
vent tho spread of Fomes annosus in deodar plantations by deep trench- 
ing have once again failed. Tho remedy seems to lie in avoiding areas 
unsuitable for deodar and in growing mixed crops of deodar, hail, Bprace, 
ash and walnut in groups of, say, abolit IDO' X IDO'. 
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Lantana . — Esipcrimonts to oradlcato Lantana by gnibbing out and 
burning carried out in Pnlampur bnvo failed. The obnoxious weed is 
as rampant ns over in tliis ncigbbourbood. 


II.— WomnuG Pr.ANB and Statistics. 

(i) Working Plans. 

The new Koclu (Sutlej Valley) Working Plan was sanctioned by 
Government. The preparation of tlic following Worldng Plans was 
completed during tlio j'onr : — 

(1) Worldng Plan for Kannwar forests (Upper Bnshahr). 

(2) Eevised Working Pl.en for Kangra Forest Division. 

(3) Working Plan for Clucliawntni Plantation. 

(4) Working Plan for Thaioch State forests. 

The folloudng Worldng Sclicmcs were prepared in Simla Forest 
Division and s.-metioned by the Chief Conscra'otor of Forests, Punjab 
and N. W. F. P. 

(1) Siml.a Catohmont Area forests. 

(2) Gliund forests. 

(3) Koti State forests. 

The following Worldng Plans and Sclicmcs are under preparation : — 

(1) Eevision of Working Plan for Ilosliiai-pur Forest Division. 

(2) Eevision of Working Plan for Ivulu and Scraj Forest Dmsions. 

(3) Worldng Sebeme for Mnilog State forests (Simla Division). 

(4) Woildng Scliomo for Modlian State forests (Simla Division). 

(ii) Sample Phis, 

Sample Plots w'cro maintained in good condition in nil divisions. 

The Forest Rcscaich Institute Sample Plot Party toured in Kulu 
and Scraj Divisions during the summer, laying out now sample plots 
for Ocdrvs deodara and remeasuring old plots. The Provincial Sample 
Plot Party wn.s organised in the summer and trained in the technique 
of sample plot field woik, both the Paitics working together in Kulu 
Division. In the winter the Party toured the irrigated plantations 
and riverain forests of Lahore, Alontgomcry and Multan Divisions, 
lomoasuring old sample xdots of Dalhergia siss .00 and ilforu.? alba and 
laying out now ones for both these species ns well as for Poptilus ciiphra-' 
tica, and collecting data for firervood conversion factors. 
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'rim iliBti'ihuliou uf now ti!mi|>Io pIotH laid 0116 and the old x>lot« to- 
iiH’jisiin'd during tlio yewr is a.s followis : — 


SlKWiM. 

1 

Division. i 

Kew ])Iola 
laid out. 

Old plota 
remeasured. 

llomarLa. 

Ctirua dtoiara 

Knlu . 

00 

8 


Ditto 

Scraj . 

0 



Pima acetlaa 

Killii . 


C 


Slorua alba . 

taliorc . 

• 

3' 

* Situated in tlio 
year's fclIiuR coupe 

Dalbtrgia aiaaoo 

»o. . 

3 

• • 

nnd so completely 
measured beroro 

cic.ar-rcllins. 

Oittfi 

3r<in('.^inirrv . 

-•f 

•1* 

tTcmporary plots. 

Pojiiilua ciiphratica 

L'lliare . 

I 

. , 

Ditto 

Miiltnn 

8 

•• 


Tojnl 


4G 

20 



(iii) ComjKiTaiii'c fliinning invaligations. 

To SCO the effect o£ vnrx'in" thinning grades on total volunio and 


timber production, compamtivo tliinning investigations are in progress 
for Cedrus deodara, Pintts rxccUa, Finns hngiJoUa and Palhcrgia sissoo. 
Tlio following comparative sample plots exist at present ; — 


Specie... 

Dirision. 

Ko. of 
sample 
plots. 

Calrua deodara 


Upper ISashabr . . . 

0 

Ditto 


Kulu 

17 

Pima cieeUa . . 


Upper Basiiahr . • . 

4 

Pima longifoiia 


Rarraipindi Kast . . . 

10 

Ditto 


Rawalpindi 'West . • . 


Dalbergia aiaaoo 


Lahore ..... 

IS 

Ditto 


Jlontgomcry .... 

11 

Ditto 


Multan 

G 


More comparative thhming sample plots for Piims cxccha •will bo 
laid out in the Pnbar valloj'. 


The Provincial Statistical Parties worked both in the hills and the 
}ilains collecting data for voliinic tables. Altogothcr the following 
imnibor of trees have been measured during tho year ; — 


SpccicB. 

Ko. of trees 
measured tor 
standard vol. 

Kb. of trees 
measured for 

eommcreinl vol. 

Hcnmrlcs. 

Cedraa deodara 



*Kot includinR the trees 

Piiiua cxceJaa . 

2* 

o* 

measored Uio Porcst 

Abiea pindroin . . 

24 

24 

Research Institnto Party 

Pieea morinda 

31 

17 

in collaboration irith 

Dalbergia aiaaoo 



tho Provinoiol Party 

Mortia alba » • • 




Populua ruphraliea . 



























8s 


Go cl'ul fif) 

„. *''^'' Sawn n,.*. ‘ 32 L • ''"'"‘"'•‘J 

t^s53^*.H:r 

/■ , "^^'^ivolinnc. 

^hmn ... . . 0//t,rX!/.„.- .. 


- o“v« TOiiin 

“**l dcodar"t*^' Jc Kill. . - a 
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(v) Miscellaneous. 

Preservation of trees and plots of exceptional interest . — In complknco 
with Resolution No. 22 of 1929 Silvicultural Conference, Dchra Dun, 
30 deodar and 2 cMl trees of exceptional interest as regards girth, height, 
age and shape, and 7 plots of virgin silver fir, spruce and kail forests, 
1 plot of magnificent old cMl trees, 1 of mature poplar and 1 of virgin 
scrub forest wore preserved for their natural life time. Records on the 
linos of experimental plots have been prepared for them and a list has 
been supplied to tho Central Silviculturist for record in his ofifico. 

Silvicultural Records . — The organisation of the silvicultural records 
on tho same system as tho Fortsl Research Institute was completed 
and the literature received during tho year was marked and ledger 
filed. There now exist 78 Specific and 155 General Lodger Files on all 
important species and subjects of interest to tho Punjab, 

Punjab Forest TAbrary and Periodicals . — ^Thc Punjab Forest Library 
Catalogue with classified index of Indtun Forester, Volumes I to LVI, 
arranged on the lines of the Forest Research Institute classification for 
silvicultural records was issued during tho year. All tho photographic 
prints and negatives were classified and an index album was prepared. 
There are 05 lantern slides depicting erosion in Hoshiarpur and Pabbi 
forests and various phases of Punjab irrigated plantations for propa- 
ganda work. 

Staff , — ^The Research Staff now consists of : — 

One Divisional Forest Officer, 

One Attached Extra Assistant Conserv^ator of Forests, 

Two Forest Rangers, 

Two Foresters, 

Five Forest Guards, and 
Three Clerks. 


UNITED PROVINCES. 

I.— Experimental Silvioultube. 

(i) General. 

Tho reorganisation of our experimental research was continued on 
the lines indicated in last year’s report, and is now approaching com- 
pletion. Tho procedure is now standardised that Divisional Forest 
Officers carry out stage II investigations and tho Silviculturist stage I. 
Tho total number of sanotioned silv'icultural experiments in the pro- 
vince is 115 i.e., GO imder the Silviculturist, 55 under Divisional Forest 
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Officers. The chief lines of research lemained the same as last year, 
namely — 

(i) The natural and artificial regeneration of sal. 

(ii) Artificial regeneration in general. 

(Hi) The economic use of waste lands in the plains districts. 

(ii) Natural Begeneration, 

Sal (Sliorea robusta). (a) From Seed. — It is now more clearly rea- 
lised that the problem of natural sal regeneration from seed is influenced 
by a number of different factors and that the study of one factor at a 
time leads to no conclusiTe results. The Silviculturist, during the 
year under report, commenced a series of detailed experiments which 
when complete may total up to C4 designed to study the various per- 
mutations and combinations of the following four main influences : — 

(i) Pure or mixed crops. 

(ii) Heavy and light canopy. 

(iii) Burning. 

(iv) Protection from deer in certain types of sal forests. 

The fifth important factor appears to be the evergreen weed com- 
petition, e.g., in the Haldwani deer proof fences mentioned in last year’s 
report. In other areas again a sixth possible factor is drought, e.g., 
in Bahraioh Division. In North Kheri, Haldwani and Bahraich Divi- 
sions, the indications are now fairly well established that game proof 
fences do not have much influence on stimulating the growth of eal 
seedlings under a heavy canopy and their influence with sufficient light 
is to stimulate both the sul regeneration and to a still greater extent 
the competing weed growth. Thus we appear to be faced with the 
dilemma that if wo do not fell the overwood the sal regeneration does 
not develop and if we do fell it is liable to be swamped by weeds. An 
experiment was started last year to find the effect of slmib cutting 
inside a game proof fence. No conclusion can yet bo drawn and this 
type of experiment will be extended in future. The fact that we can- 
not at present guarantee successful natural sal regeneration from seed 
when and where we wish is having an important influence on our work- 
ing plan revision and is the primary reason why recent worldng plans 
avoid prescribing regeneration fellings except over fully cstabliBhed 
regeneration. 

Sal [Slmea robusta). (6) From Coppice. — Some interesting com- 
parative results have been obtained in the Bamnagar Division on the 
effects of severe deer browsing on sal coppice regeneration. In some 
compartments a combination of deer browsing with drought and frost 
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lius foriiplotoly killwl Ihfi sal coppiro. In otliftr nroni nltliough nevero 
hrowBiiif; Jins rontiiiiii'il for iiovon or years nntl the sal rogeniira- 
fion ftp])cnro(l mnribun*!, yet it responded immediately to the erection 
of ft fiiftmo. proof fence, ko much no tlmt the iden of artifieinl intto<inc- 
1 ion of teak wan rnriRidered tmekss. In other Arons Again after a cer- 
tain nnionnt of Btnig«lo for one or two years the sal coppice rnaimgcd 
to grow jip into vigorous yoting sapling crops. The.v> vnriahk ro.snlts 
])rohahIy indicate thnt fleer are hut one of sovornl important adverse 
faclon. influencing coppice regeneration in Uainnngnr and othnr Divi- 
sions. 

Acacia arnhicn (Imfjiil). from Coppice . — An experiment hn.s been 
started And is still in progress in Etawnh ravine plantations to foo if 
Imhul {Acacia arahica) will successfully coppice. The crop th.at is Indiig 
coppiced is 12 to l.'i years old and has stojjpcd growth at n diameter 
of about O', The coppice so far promise.s well, the avomge lieighl having 
increased from Ifi' to 07' during iho year and pnictically all the shoots 
look healthy and arc itndninagcd either by browsing or frost. 

Qitcrciis imvinfi {hanj oak). — Fmm Coppice. Tin* Silviculturist is 
making a detailed investigation on the coppicing power of hanj o.ik, 
which is nn important iuRtter in view of the spreading tendency in 
working plans to manage pure (young) oak crops by clearfclling and 
(mainly) coppice regeneration, llis measurements .show a mean licight 
grorvth of 32' in 2 years, and a stool mortality of about bO per cent. 

Teak {Teefona prnndis ), — Natural regeneration from coppice and 
seedlings. The en.so and certainly of tenk imtunal regenumtion almost 
evorywhoro in the U. P. (wherever there are tree.s old enough to produce 
fertile seed) is )» striking and interesting phenomenon in the introduc- 
tion of thus species. A natural regeneration teak cample plot at Itam- 
garh (Gorakhpur Dixision) sliowcd the following ilctails : — 


j\pp S ycnr«. 

Xnmlicr of ulcini per nerc nfirr tliinntnf; .... K)0 

^ft■nn Iipiglit ns ft. 

Jfean «U»metpr ........ 4-0' 

Volnme of mnaUiviDod jirr Acrr Oil c.ft. 

M. A. I. of nmnllfnioil lid c.ft. 


(For photographs of this plot before felling, see Jnilian Forester. 
Reptember 1930. Vol. LVI, plate 35.) 

(iii) Seals. 

Tho Unitcil Prnvincc.s Seed Store at Clntterbuckgunj continued 
to function ns a distributing agency for scotls of all sorts e.specially 
teak for tho supply of Dirdsional Forest Oflicors, whose numinl 



iequirein«nt8 are ascertained in advance. During the year some 76 
maunds of teak seed wore supplied on indent within the United 
Provinces, of which 22J maunds were Gorakhpur seed and the rest 
Burma. Considerable quantities of other seeds wore supplied to 
Divisional Porcst Officers, samindars and others interested in forest 
work. 

The entire stock of seed at Clutterbnckgunj except teak (17 tree 
and i grass species) was being tested for viability at thq end of the year, 
under variations of pre-treatment. 


(iv) Nwe&nj Fort. 

There is little to record under this head, the routine raising of stock 
for field experiments being the chief activity. 

(v) Arlijieial Regeneratm. 

Artificial regeneration continues to develop in the province so far 
as financial conditions permit. 

I. Tattnpjfo.— Every effort is being made to extend artificial logcnc- 
ration by iamg’ja plantations. In Gorakhpur Division, the Imimjijn 
baa long been established in the Fhatenda Bange for regeneration of 
failed sal coppice areas, and /mi’igija plantations liavc been or shortly 
will be extended in most other ranges in this division. Similarly ex- 
periments started last year in Gonda Division arc sufficiently promising 
to justify a worlring plan which will bo based largely on Iruiigi/a .arti- 
ficial regeneration both in sal and miscellaneous forests. In the Bah- 
raieh Division lairngi/a is an cstablisliod success in the Bhinga Hange 
and it is being introduced experimentally in other ranges. Tamgya 
is still experimental in the Saharanpur and Bamnagar Divisions and 
attempts ate being made to introduce it experimentally in the Lans- 
downo, Haldwani and other Divisione. The probability of success 
combined with the cheapness of the method makes taungij" very at- 
tractive in the present financial crisis. 

n. Ds/paHmmtal Ofcrations. (o) Shorn rohwsfa (sol).— Dnirrigatcd 
line sowings of so! at 8' intervals alternating with broadcast sowings 
of boga [Tephrosia canilida) as a weed supprewor wore successful on the 
rich bkabar soil of Laklimanmandi (Haldwani Division), but an early 
break in the monsoon necessitated resowings of both species and gave 
the endemic grass and weeds too good a start, so tliat both sal and boga 
required much weedmg. Intensive porcupine attack on the so! also 
developed in December and was stopped, only by wire netting and a 
deep ditch. 
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{b) Tcali . — ^The artificial introduction of teak in most areas of tke 
province is now cliiefiy by root and sboot cuttings from nursery plants 
planted out at tbo boginning of tbo rains, tbc experiment of planting 
out teak in March having not proved successful on the whole. 

(c) Acacia catechu (fchair ). — Plantations by sondngs with rains weed- 
ing and deer proof fences have passed out of the experimental stage 
in tho Haldwani, Bamnagar, and other Divisions. Such work is now 
prescribed in working plans and removed from the list of divisional 
experiments. Experiments in propagating this species by cuttings 
continue, to see whether they are preferable to sowings. Althdugh not 
absolutely immune from porcupine damage, cuttings seem to bo less 
liable to damage than sowings. 

(d) Dendrocalamus slricltts {Bamboo ). — ^As noted in last year’s report 
this bamboo is best propagated by cuttings from two years’ old nur- 
sery plants, but there is still a good deal of uncertainly ns regards areas 
Btiitable for its introduction. If introduced into unsuitable localities 
there is a risk that bamboos will remain whippy and produce compara- 
tively few shoots of commercial value. 

(c) Baib grass. {Ischaemum anguslifolitm ). — ^Experimental planta- 
tions of baib grass (Jschaemum angttstifolium) have been made in many 
different divisions under many different conditions and the experiments 
are now confined to two or three localities. Experience has shown 
that introduced baib is very liable to bo swamped by indigenous grasses 
especially Jxms {Sacharum sponianexm) and requires thorough weeding 
in the first year or two to become established, and subsequent annual 
or bienm'al weeding to prevent the invasion by local grasses. It is 
not very frost hardy and is susceptible to drought m its early stages. 
It is liable to damage by doer, pig, porcupine and white ants. Sowings 
have failed everywhere, while nursery transplants have done some- 
what better than forest transplants. By putting on vigorous transplants 
on well prepared soil and with repeated wcedings baib plantations should 
succeed on a wide range of suitable sites, but it has yet to bo discovered 
whether the cost is economic. Bs. 40 per acre is not an unusual figure 
for creatin? without giving very hi^h per cent, of success and not includ- 
ing tho recurring cost of subsequent annual weedings. The yield of 
baib obtained has varied considerably. In one experiment by the Silvi- 
culturist in tho first year tho yield was 4 maunds per acre. In an experi- 
ment in South Kheri tho jdeld dropped from 9 maunds per acre in the 
first year to 3 maunds per acre in the third year owing partly to the 
area not being weeded. In Gorakhpur the revenue per acre amounted 
to Bs. 6-4 in 1931-32 and'in tho Afforestation Division experiments tho 
yield was about 4 maunds per acre. Summing up, we ^ve obtained 
sufficient information on stage I scale and now wo require further infor- 
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frost is liablo to occur 'without wainiug at any timo during tho three 
months — ^Docombor, January, February. It so happened that one or 
two frost nights have more than once coincided with a period when tho 
Sards distributary was dry and all the good of previous protection 
was destroyed in a single night. The cost of irrigation on a large scale 
also appears prohibitive owing to the extremely sandy soil of these 
chandars which enables tho water to percolate away before a suflicicntlj' 
large area can be irrigated. An experiment in tho North Khcri Divi- 
sion of afforestation of grassy pliantaf by deep ploughing with a motor 
tractor has only proved partially successful. Owing to the need for 
rctrcnclimnnt further work of this description has been suspended, but 
the areas already attempted will be kept under ohscr\'ation. 

(xi) Miscellaneous. 

Burning . — Annual controlled burning of sal forests continiics to 
give variable and contradictorj’ results. There now appears little doubt 
that burning is injurious in the drier tj'pes of sal forests. In two com- 
partments of North Kheri Division where heavy evergreen invasion 
is rigorous, and where annual burning has been carried out for a number 
of years, portions of both compartments have this year been seriously 
affected by drought, which has resulted in the death of considerable 
numbers of sal trees in the ovenvood ; tvhether this is coincidence or 
not, cannot he definitely known. Adjoining areas which have been 
burnt for one or two years only were veiy little affected by drought. 
In the Gorakhpur Division, burning of grasslands seems to indicate 
that the effect of the burning is to reduce the coarser grasses and to 
encourage the finer varieties, thereby tending to improre the grazing, 
but wlien burning stops the coarser grasses again tend to monopoli.se 
the areas. 

II. — Working Pi.anb and Statistic."!. 

Yield Tables. 


The following permanent sample plots were measured during the 
year under report : — 


DUIslon. 

Shoren 

robn^to 

(Sal), 

Tcrmlnalla 

tonicntosA 

(Asno). 

Dalbcrpla 
bU^oo 
(S hf^bam ^ 

CrOni^ 

dcodara 

(DcotlArK 

rinnH 

rxeeWa 

(Kot/;. 

Qiiercua 

Incana 

oAk). 

Total. 

South Ehcrl • 

■1 


a 


.. 

.. 

o 

Korth Khcri 

Bi 

■ 1 



, , 


14 

Bahmleh 

mm 

.. 

• • 

«• 

,, 


12 

Chahnta 


' 

• • 

31 

6 


SO 

ChakrAto CantU . 

H 

•• 

•• 

•• 

•• 

• o 

2 

Total 

20 

1 

1 

31 

5 

2 

00 
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Tlic followng new sample plot was laid out : — 


Division. 

Dolbcrgia sissoo 

Total 


(SMsIinm}, 


SontliKbori ........ 

1 

1 

Total 

1 

1 


in. — ^MieCELLANEODS. 

The sanctioned Eesenroh Programme for the D-yenr period 1931- 
193G was being printed at the close of the year. 

No lectures were given during the year. 


COOBG, 

Sii-vioDi.TnBn. 

L— SANnai. Beoekebation Expebimekts. 

North Coorg. 

The method of regenerating sandal with a field crop [ragi) was con- 
tinued this year on llic same lines as last year, but to a lesser extent 
as the very low price of ragi now makes this unprofitable to cultivate. 
Sufficient ragi was therefore only grown for the feed of the departmental 
elephants. 

Bhall was sown along with sandal and Eri/tliriva ivdica as hosts in 
all the areas in the Somwarpet Eange. 

In Aygoor, Kargodc and Knttepuro only Lantam was removed and 
sandal seeds dibbled G' x 0' without felling any tree growth with a 
view to seeing how sandal would thrive under modeiatc shade. The 
germination in all the localities was 95 per cent., but subsequently all 
the seedlings in ICargodc and Kattepum died and onlj' 30 to <10 per 
cent, at Aygoor survived. Dhall and Erylhina were also dibbled in 
these areas, but failed except in a few open places. It is useless Irjung 
to grow dhall under shade. 

Experiments with Cama siamai which is reported to render sandal 
resistant to spike disease were carried out over 4 acres in the 1931 sandal 
area at Hirikcrc, 

T 2 
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ITic follow-ing areas were taltcn up in Fraserpet and Somwarpet 
Ranges : — 


Fraserpel Range. 


Locality. 

Aka 

In 

acres. 

Coit per 
acre op 
to end of 
March 1032. 

Total Xo. 
of tandal 
phinta 
iorrlrintr 
at the end 
of ilarch 
1032. 

Height ot 
Uie ullnt 
plant. 

2UcJ fa 
palbs 
p^acre. 

Vatoe of 

nsl At 

Ke. 5 per 
palla. 



B9. 




Bt. 

Attur . • • 1 

14 

25 

5.550 

3' 0* 


• * 

&fe«nko111 • 


40 

S.4D3 

3* 6*^ 

4 

OA 


Rcmarlcs. — Altar. — Ragi was sown bj* hurubars at their own cost 
and the 3 'icld was taken bj' them. DhuU plants arc dj’iiig but sandal 
IS growing well. The d}'ing of the dJtall will not matter as hosts are 
plentiful in this area. 

Mecnkolli. — Ragi was sown departmental!}' but the harvesting was 
done by a contractor who took all the 3 'icld after giving 30 jxiUas of 
ragi to the Department and this was used for the departmental ele- 
phants. Dhall plants arc not so vigorous as in previous year. 


Dibbling Sandal under shade icithovt burning ; Laulana only removed. 

fn open and exposed places sandal and Erythrina were dibbled 
in alternate stakes, but in tte shady areas only sandal and dhall were 
dibbled 6' X 6' with the following results : — 


Uxsllty. 

1 

Area 

In 

aerea. 

Cost per 
acre up 
to «nd of 
Hareb 1032. 

Total Xo. 
of Mndal 
pUots 
•UTiTiDP 
at the end 
of IX Arch 
1032. 

Helcfat ol 
the tallest 
pUnt. 

BESUISE. 



Us. 




Paharo • • 

1 

43 

1,047 

O’ 4' 

Sandal and dloO germinated 
ire]] bgt the groirth iras 
poor. The snmTlDg san- 
d.'kl plants do not look pro* 
mlslog. 


Out of 15,600 stakes sown, 9,400 are stocked, the tallest plants vary- 
ing from C' to 14' in the different areas. 
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Somwai-jicl Range. 


The foliowbg atcae were taken up in 1931 in this Kange 


I<ocAl!ty. 

Area 

In 

aac8« 

Cost per 
Acre up 
to tho God 
of Btareb 
loss. 

Ko. of 
original 
ttokes. 

Total No. 
of eandal 
plants 
survlvlDg 
at tho end 
of Uareli 
1D32. 

] 

Height of : 
thotalleat 
plant. 

aiuinKS. 

Hadgur . 

B 

Ha. 

ir 

4^600 

3.040 

m 

No raffi eroD 

Ulrlkcfo . • 


24 

OjSOO 

4*003 

■1 

waa cuUI* 
rated. 


The following areas were sown with sandal, dhall and Erylhnnu 
under shade (no ragi crop was cultivated) with the following results ; 


Ixicallty, 

Area 

In 

Acres. 

Cost per 
acre up 
to the cod 
of March 
193S. 

No. of 
original 
stakes. 

Total No. 
of sandal 
plants 
BurvlTlDg 
at the end i 
of March 
1932. 

Height of 
tlie tallest 
plants. 

aoiunES. 

Kargodo . . 

01 

Ha, 

10 

■ 

10 

O' 9* 

Being a failure It 

Katteplua 

8 

IB 


03 

V 10’ 

wa. nbiunt and 
rciDVD Is April 

1 loss. 

Aypoor . 


29 

(10,000 

1.430 

r 11' 


The results of 1930 hmiri areas are as follows : — 


Localit}'. 

Area 

in 

acres. 

No. of 
cxistlDg 
undal 
plants in 
Maroli 1033. 

Height of 
tho tallest 
plant. 

Cost per aero 
diuing tho 
year. 






■MM 

Ub. 

Knrgodc . 



3 

21 



Baiia\rani 



31 

176 


16 

Asboot 



2i 

lEd 

S’ 0' 

17 

Hndinir . 



lOf 

2,030 

0' 10' 

B 

Hirikero . 



Oi 

1,326 

0’ 4' 

B 


Sonth Coorg. 

Sandal regeneration with a field crop {ragi) was continued during 
the year ntul the following areas were taken up 


Iiocallty. 

Area in 
acres. 

Cost per 
aero tip 
to end of 
Harsh 1032. 

stocking. 

ATcmgc 

height. 

Tallest 

plant. 

Gnnagnr 

Eango). 

Irumani 

Bongo]. 

(Tjttlmatti 

10 

|B|KS|HH 

I’or cont 
83 

it 

3' 0' 

(Nagoiholo 

11 

Hi 

66 . 

7' 

1' 0' 
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*Kote. — ^X hcso costs do not inolodo charges for soiring ragi and irccding as these 
two operations ^rcro done by hurulart, but tbo usual rewords will not bo paid, os all 
other operations prior to nipi sowing wero done dopnrtmcntally. 

It is intorcsting to note that the Ganagur area is in the jnidsl of 
dense Lantana, while bamboo was prominent in the undergrowth at 
Iriunani. 

The operation followed the same lines as indicated in last year’s 
report and the modified csj)accmcnt of 18' X 12' was again adopted. 
10 to 15 healthy young poles wero left on the area ns pennnnent hosts ; 
but unfortunately at Irumnni most of them have suffered and many 
of them have completely died owing to the severity of the burn, due 
probably to the presence of bamboo in the undergrowth, despite efforts 
to protect them. 

The sandal seed was dibbled in two operations, in’;. — 

(n) Untreated seed, dibbled between 11th April 1931 to 14th April 
1931. 

(6) Treated seed (i.c., weathered by exposure to sun and wet alter- 
nately for 3 weeks) dibbled a month later. 

Germination was verj’ satisfactory indeed, being almost 100 per 
cent, in both places. It was first obsen'ed on 18th June 1931. 

Lantana and creepers were uprooted as soon as the ground became 
soft enough. Eryihrina indica hosts continued to do well from seed. 
No ErytTirina lithosjierma cuttings were planted. 

In the 5-acrc patch in the 1930 sandal kinnri at Ganagur, where 
Cassia siamca was dibbled last year ns a host, both by mi.\ing with 
the sandal seed and at the vacant Erylhrina indica slakes, no browsing 
occiurrcd, but the areas where Eiyllirina lithospcnna has been planted 
still continue to attract spotted deer and sambhur and occasionally 
also bison. The sandal in these mrcas is heavily browsed, which, when 
combined with bending down and breaking of stems, becomes a serious 
matter. 

As the price of ragi remained very low dmcing the year, Es. 3 to 4 
per pdlh, no departmental sowing of rayi was done, but local hurubars 
were permitted to cultivate the area and retain the crop. In return 
they did the necessary weeding and watched the area. 

Young plants wero protected in the hot weather by gross screens 
on the western side. No expenditure was incurred on this, the work 
being done by local Guards. 



The following table shows the rate of progress in the development 
of sandal areas at Ganagur : — 


.Area. 

Percentage 

Averago 

Hdghtof tho 


of etocldng. 

hdght. 

toUegt plant. 

1028 plantation (without tumri) csnaco- 
mont 6'x6', 

CO 

11' 3* 

18' 6* 

1020 Ktimri 12' X 12' . 

00 

6' 6* 

13' 0' 

1030 „ 18' X 12' . 

60 

2' 9* 

6' 3' 

1031 „ 18' X 12' . 

83 

2' 0' 

3' 6' 


Experiment to observe effect of a light fire on growth oj Sandal. 

Two experimental plots, each of 2 acres, were laid ont in the 1918 
Bamhookadii plantation (Tittimatfa Bange), and a light fire was inn 
through one of them in February 1932, the other plot serving as a con- 
trol plot. The object of the experiment is to observe the effect of scorch- 
ing on the growth and development of sandal. The trees in both plots 
were measured and their girths recorded before the scorching was done. 

This will be done annually. 

DibbUng Sandal under shade. 

As an experiment, sandal seed was dibbled in natural forest under 
light to medhun canopy. Strips S' wide and 10' apart were cleared and 
staked, the stakes being o' apart. Sandal and rosewood were dibbled 
at alternate stakes. Dibbling was done on 30th May 1931, and treated 
sandal seed was used. Germination of sandal was first noticed on 16th 
June 1931 and within a few days showed almost 100 per cent. Un- 
fortunately, however, owing to very extensive damage by squirrels 
and rats, the percentage gradually decreased, until in February 1932 
it was found to be 30 per cent, in one plot and 15 per cent, in the other. 
The rate of growth of the surviving seedlings is verj' slow, the average 
height being only 4"’. The areas of the two plots in question are one 
and two acres respectively and the cost of the operation worked out 
to Rs. 6-8-0 per acre. 


II.— Spike. 

Investigation of spilre disease on sandal is carried out in conjunc 
tion with the Indian Institute of Science, Bangalore, and progress re- 
ports are issued by them from time to time. 

The development of spike in South Coorg has been under close ob- 
servaiaon during the year. Three cases were foimd in the 1918 Bnm- 
bookadu Sandal Plantation, in the Tittimatti Range, in October 1931. 
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The infected trees were immediately uprooted and burnt. They were 
ID", 10' and 7" in girth from the ground respectively and contained no 
heartwood. 

Spike is still prevalent in the 1880-82 sandal plantation at Balu- 
mony, Tittimatti Bange, having been noticed first in 1914. Up to 
date 87C trees have been uprooted and only 180 trees remain. The 
uprooted trees yielded 13 tons of heartwood. 

III. — Teak DErouATiON Experiment. 

Observations are still being recorded and reported separately. 

IV. — Experiment to see whether rubbing of lichens from slow 

GBOWINO AND STAGNATING SANDAL TREES STIMULATES GROWTH. 

This experiment is still in progress. 

V. — ^Experiment to see what effect digging the soil round sandal 

WOULD HAVE ON STAGNATING SANDAL. 

Tliis experiment is still in progress. 

VI.— Experiment in uprooting cumbers below ghats. 

Climbers were uprooted in July 1931 for the second time in the 
2J acre experimental plot in the 1930 rosewood area at Malnit. The 
first uprooting was done in October 1930 at a cost of Ks. 5-4-0 per acre. 
The second uprooting cost only 8 annas per acre. There has been very 
little regrowth since .July 1931. 

Similar experiments were continued in Bhagamandla Bange. Be- 
sults so far are strongly in favour of uprooting. In the 1927 plantation 
at Karike climbers were therefore uprooted over 60 acres. 

VII. — ^Burning of teak plant.4tioks in the second year. 

The following data have been collected ndth reference to tlie part of 
the 1929 Begencration Area at Devamnchi which was accidentally burnt 
on Cth hlarch 1930. Mention is made of this area in last year’s 
report : — 


Dato of enumeration. 

ATERioE nriaBT. 

1 Seiodt or inG 

1 TALIGST mST. 

Pkbcektaqg of 

STOOSIKO. 

1 


Burnt 

area. 

Unbumt 

area. 

Burnt 

urea. 

Unbumt 

area. 

Bomt 

area. 

XTnbumt 

area. 

4th April 1031 

11' 0* 


10' 2' 

14' 0' 

80 

74 

ISth lannory 1032 . , . 

12' O'. 


18' 6' 

10' 0' 

84 

74 
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Tlio following other advantages were observed in the burnt area : - 
(a) Mote uniformity of growth. 

{b) A much healthier appearance of the seedlings. 

(c) The appearance of other timljor Bi)eoiPE on the area. 

((/) A superior tj’pu of undergrowth. 

(c) Clieaper weeding resulting in a saving of Bs. <1 per acre over 
the whole area for the 2nd j’car. 

Other areas burnt in the 2nd year under control conditions are : — 

1931 Dernmaehi Rcgaieration Area. — 33 acres burnt in February 
1932 and 32 acres left ns control plot. It is too early to record obser- 
vations. 

1931 KaUialla Regeneration Area. — Burnt in Fcbniaij- 1932, leaving 
a control plot of 5 acres uuburnt. Ko observations have been recorded 
3’ct. 

1931 Kmnri at Mallipatna.— Of tbe G acres teak, 3 acres were burnt 
and out back in February 1932 and 3 .acres left ns a control plot. 

VIU.— Experiment to determine the best method op eradicating 
REED (Ochlandra sfeoies) in Ghat Forests. 

Observations have hitherto shoTvn that cutting only, and cutting 
aooojnpaniod by one burning of the cut shoots over the root systems, 
tends to stimulate growGi rather than retard development. Bepented 
cutting accampanied b\' burning is now being tried. Bccds wcic out 
for the second time in two one-acre sample ])lots earl}' in .Tamiarj- 1932 
and burnt in JJarali. It is too earh' to record any rctsulls. 


NOBTH-WEST FBONTIEll FBOVINCK. 

I.-- -ExPERI-MEKTAI. JSlI.VirULTl'RE. 

(i) Gaicral. 

Mesquite seed {Prosopis jub'llora) sown lest year has jaoved a fai- 
lure ; this is due to luck of water after genninntiou. 

(Jri/plohicria japonica was sown in nursery lieds at G,000', T.tion' and 
8,000' altitude, but the result is poor ; verj- few secdlinp.<i liave survived . 

To ]>rotcot wolmit from juts and monkeys it was .'.ovn in wire I" 
mesh netting c3dindcrB 12' long and *1" in diameter with the bottom 
edge turned out ; although all the seed ImS not 3’ct sprouted, consider- 
able 6U000.S8 has been obtained. 

Ohil seed was sown broadcast following success' obtained in previous 
3''enr8. 
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(ii) Natural Regeneration. 

An experiment to gauge the correct intensity of blue pine regenera- 
tion fellings combined with the presence or absence of grajang was taken 
in band in tbe Siran Division. 

BfEorts to find out the best method of obtaining blue pine regenera- 
tion were continued in the Galis Division. Particular attention was 
paid to the eficct of u ecds on young regeneration of blue pine. Three 
experimental plots for this purpose were laid out and the results obtained 
by counting the seedlings monthly in these plots show that the morta- 
lity is considerably reduced by the weeds which protect them during 
periods of drought. 


(iii) Seeds. 

The seed 3 'ear for chil was fair, but it was poor for other species 
(silver fir, deodar and blue pine). 

(iv) Nursery Work. 

Narserioa ataited in previoss years were msintained. One n-alnnt 
nurserj- was started in Chatri 3(t) in which 15,000 seeds weighing about 
4 maunds have been sown. As the locality is infested with rats the 
nursery has been protected by sunk wire mesh netting, 

3 seers of ash seed has been sown in the nursery in Fanjul 3(f) and 
all of it has germinated. 


(v) Artificial Regeneration. 

The chil seed sown broadcast in P. B. I. areas in the Galis Division 
is doing well. Deodar was sown both in rains and winter in patches 
and lines and although the germination was fair, the final result was 
very poor. Blue pine has met with the same fate. Walnut in wire 
netting cylinders is promising to give fair results. Horse chestnut has 
proved quite successful wherever sown. 

The result of coimting mortality percentage of blue pine and deodar 
natural and artificial is not yet conclusive. 

(vi) Reclamation and Afforestation. 

Some poplar cuttings were planted in slips over a small area. 

(vii) Thinnings and Cleanings. 

These were carried out wherever necessary. 
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II. — ^^VonKI^'G PtAltS AND STATISTICS. 

The working plnn for Swat Koliiston forests and the revised working 
plan for tlic Kagan \'nncy forests arc both in the press. The former 
was brought into force from 1931 and the latter conics into force from 
1st April 1932. 



102 


CHAPTER HI. 

UTILISATION AND ECONOMIC RESEARCH. 

ASSAIM. 

Experimental and Commercial Activitii:s. 

(i) Paper Pulp. 

Owing to trade depression tlie extraction ol inuli bamboos (lilclo- 
canna banibusoides) in Caobar by tbe India Paper Pulp Company wos 
very poor. 

In Sylhet the Lawnoberra-Naraineberra Rond bamboo maJial was 
sold in auction at Rs. 250 for supplying paper pulp to tbc Indian Paper 
Pulp Co., Ltd. 


(ii) Timber Teslirig. 

Hollock, 6 logs 9' in length, 5 logs 18' in length with five discs 3' thick 
were despatched from Lakliimpur to the Forest Research Institute for 
experimental tests, but there was some mistake regarding specimens of 
pahari jam (Homalium sddirdiii) and moglai poma (Engelhardlia spi- 
cata) from Cnchar. 

Experiments were made to see whether the Veneer Mills at Murkong 
Sellek in Sadiya Division could profitably make use of intermediate 
thinnings from the oldest hollocJ: plantations of 1922-23 in Pobn Re- 
serve. They were tested on the mill’s small lathe which can deal with 
logs 2' in length and can work them down to a 3" core. The results 
were very disappointing owing mainly to the presence of borer holes 
and to hidden knots which only appear after cutting on the lathe, and 
which invariably developed into definite rot. 


(iii) lYood Preservation. 

Ninof^mino sia mhor {Kagea assamica) M. G. sleepers were' sent 
to the Forest Research Institute for exiieriracntal treatment. 

Ten M. 6. sleepers of each of the following species were also sent 
for special experiments to collect further data relative to the treatment 
of the sapwood of the species : — 

1. Albizzialueida, 3. Dillcnia indica. 

2. Bischofa javanica. 4. Diptcrocarpus macrocarpus. 



103 


Sleepers of the follo'n’iiig species were also sent for expcruncntal 
test and treatment : — 

1. Pterospermum acerifolium 200 4. Sapium baccatum . 20 

2. AntJiocephalm cadamba . 64 6. Kydia edydna . . B 

3. Elccocarpus pUastis . 20 C. Cinnamomutn obivsi- 

foliim ... 4 

Bcpoits have since been received regarding certain of the above as 
follows : — 

Anthocephalus cadamba and Sapivm baccatxim on arrival were found 
to be unsuitable for the treatment owing to insect attack and it has 
been decided not to continue further experiment with these species ; 
Kydia calycina and Cinnamonntm obtmifolitm have also been con- 
demned on similar grounds. Beports on the remaining species arc 
awaited. 

"With regard to the experiment of treating 300 softwood polc.s prin- 
cipally morhal [Valica lanccnsfolia) in the Nnharlcntiya plant, although 
efforts were made to advertise the treated poles for sale both locally 
amongst the villagers and also by supply to tea gardens, the response 
was very poor, only a few poles were disposed of during the year. 

Arrangements arc now being made for the erection of tuo siimpic 
sheds in the Jaipur hai, one of treated and the otlicr of untioatcd f imher, 
with explanatory notices for the benefit of the public. With trade in 
its present state and with the economic conditions prevailing at present, 
little success can be anticipated. 

(iv) Timber Seasoning, 

The following specimen logs were sent to the Forest Eeseaich Insti- 
tute for experiment in kiln seasoning. The logs were 10 feet in length : — 

1. Altingiaexcdsa . . 27 Gastanopsis Ityslrix . 21 

2. Slerospcrmum cJielonoidcs . 20 4. Sapium baccatum . 22 

6. Duabattga sonneratioides 26 

The logs of Sapium baccatum on arrival were found to be unsatis- 
factory for test and tho species has boon condemned as in the case of its 
sleepers. 

180 tons of logs of Duabanga sonneratioides {ramdalu or hbohon) were 
supplied to the East Indian Railway as a trial order. 

(v) Matches. 

Two logs of Trewia nudiflora sent by tho Divisional Forest Officer, 
Goalpara, to tho Assam Match Company at Dhubri for testing their 
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suitability for jnntcb*innking have been reported to be gtmd timber for 
the purpose. 


(vi) Minor Forest Produce. 

An attempt to grow lac on a species of PehregesUt and arhnr 
{Cajnnus indiens) failed in the Poba Beserve. 

BENGAL. 

I.— Oenebal "WonK of Administration. 

Tlie Utilisation OlRoers arranged for tbc direct supply of standard 
and special size sleepers to the Eastern Bengal Eailway. Sleeper rates 
fell during tbc year. B. G. sleepers fell from Es. 7 to Es. 0-12 and 
M. 0. from B.s. 2-14 to Es. 2-12 each. 

IT. — Experimental and Commercial Activities. 

A start was made in preparing a list of timber species available in 
merchantable quantities in Bengal, showing the estimated annual output 
and actual cost, t.c., free of nil royalty and profit, per ton of 50 cubic 
feet sawn, log or square, f.o.r. despatching station, and the name of the 
station and nuniinum selling price. 

1. Wood Technology . — ^Arrangements were made during the yeaf for 
the supply of 4 Belida logs under Project A'lII for testing in peeling, 
veneering, machine worldng, etc., to the Forest Ecsenroh Institute. 

Sample planks of Abies irrbbiana (densa), Acer camjibcllii, Adina cordi- 
foliit, Ccdrclu toona, Bunbanga sonncralioidcs, Gmrlina arborca, llymcno- 
dicigo?i cxcclsiim, Michclia ercrlsa, Tsuga brunonianu were .Mipplicd to 
Jfessrs. E. R. Watts & Sons, Ltd., Calcutta, for testing for making 
Plano Tables. No report as to the results has yet been received. 

2. Timber tSeasoning . — IS teak (Tcctona grandis) logs have been kept 
under water in Dhamnioheri and Kaptai streams for seasoning experi- 
ments in Chittagong Division in March 1031. 

'JVo wood speeimens of hill hawala {Machilus spp.) each with botanical 
specimens (leaves, fruits and flowers) were dcs 2 )ntchcd to the Forest 
Ecsearch In.stitutc on the 12th September for kibi seasoning experiments. 

Logs of Qtterctis lanicHosa and Queraes lincata sent to the Forest Ee- 
search Institute for testing under Project VII during the year 1920-30 
have been stored for tost of seasoned specimens. 

Siindii {Hcriticra minor) battens sent to the Government Dockyard 
at Narayanganj in the year 1 929-30, to ascertain il they can be bent for 
use as the ribs of boats. Lave proved very successful. 
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Ten girdled tenk trees out of the thinnings in compartments 30 and 31 
(Cliitmoram) in Sitapahar Eangc of the Cliitlngoiig Hill Tracts Division 
were reserved for seasoning exporiroenfs. They were girdled in March 
1932. 

3. Timber Testing. — Besulls of tesla of the following timber species 
sent from North Bengal under Projects I and II have been received from 
the Forest Bcsearch Institute during the j’car. 

Pterospemwm accrifolium, IVilld,, sent from Buxa Division, is proved 
to be a fairly strong wood, stiilahlc for building constnjction, railway 
sleepers if treated with prescivativc, planking and box making. Also 
suitable for window frames, and doors and door frames in railway car- 
riages. 

Querats lamcllosa, Smith, and Qvcrcus lincata, Bhime, sent from Dar- 
jeeling Division, arc reported to be strong, tough woods, difficult to 
season, but if seasoned, suitable for handles, house building, yokes, 
parts of ploughs and wheels. 

Cryptomcriajapomca, Don, sent from Darjeeling Division, has proved 
an extremely soft light wood specially suitable for making toys and verj’ 
light boxes and crntc.s. 

Schima mllicliii, Choisy, sent from Buxa Division, is reported to 
be strong enough for sleepers and construction work. Also nsed for 
planking, dug-outs and plough shears, Suitable for floor boards in rail- 
way carriages. 

MicJtcUa calhcartii, Hook f. and Th., sent from Kurscong Division, 
is proved to bo a fairly light wood, suitable for pdauking, boxes, crates, 
etc., rather soft for slecijcrs though jiossible to use under light traflic. 

Chiclcrassia tabularis, Adr. Juss, was sent from Kurscong Division 
to the Fore.st Research Institute. The specimens pos.'cssing good figure 
are reported suitable for ornamcnfal work, interior finish, panelling', 
ornnnicntal furniture and the like. Less ornamental material is strong 
enough for sleepers, if treated with preservative, and general comstruotion 
work. U.scd for beams, scantlings, pdanking, canoes, also suitable for 
well comstniction and cooperage. In railway carriages suitable for floor 
boards, coiling bo.nrds, roof boards, partition boanls, scat and back 
boards, panelling, decorative work, window frames, doors and door 
frames. 

Stcreospcrmvtn cTiclonoule.s, DC., sent from Bnxn Division, is reported 
to be strong enough for sleepers, if treated with ]'re.servn1ive, and for 
general construction. Also used for house building, furniture, boxes, 
crates, parts of jilouglis and yokc.s. 

Dvabanga sonneraliouhv. Ham, sent from Kurscong Division, is 
reported to be too soft for slcopora, except under light traffic. A light 
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wood suitable for boxes, packing eases and orates, planking, well con* 
stiuotion, tronglis, ten boxes, cto. Also suitable for roof boards, 
partition boards, scats and backs in railway carriages. 

Results of tests under Project I of Quemis lamcllosa, Qucrais lincata 
and Castonopsis hyslrix sent last year to the Forest Research Institute 
have been received. Qucrais lamcllosa and Quereus lineata are strong 
tough woods, difficult to season, hut if Ecasoned properly they arc suit- 
able for handles, house building, yokes, parts of ploughs and wheels. 

Caslanopsis hyslrix is strong enough for sleepers, if treated with pre- 
servative, suitable for planking, posts, yokes and parts of ploughs. 

The results of the 3 clamps (MiclicUa species) tested in green condi- 
tion at the Forest Research Institute have been received. From the 
observations on the green tests and the general appearance and structure 
of the limber it appears that Michclia inonlana is suitable for any pur- 
pose for which Michclia champaca might be used. Michclia oblonya is 
distinctly a lighter, softer and weaker wood than the other two and would 
be suitable for paclang eases, crates, drawer bottoms, backing, toys ond 
other uses for which a light and relatively weak wood is suitable. 

The Timber Adviser to the Iligh Commissioner for India suggested 
our sending 100 cubic feet of loon plonks to London for display at the 
Building Exlvibition next September by a firm. Arrangements have been 
made accordingly for despatch. 

Arrangements for testing logs of Alnus ncpalaisis under Project I 
were made during the year. 

4. Ifoorf Prcscrt’ction.— -Details of the treatment given to the 200 
buk (Quereus lamcllosa) and ])halat ((jMcrctJsljnratojslecpers supplied to 
the Darjeeling-Himalayan Railway, for trial in their line, were received 
during the year. As n result of the treatment in hot oil in an open tank 
for about 12 hours there was an apparent penetration of J inch to i inch. 
The sleepers have been in the track for nearly a year and show no signs 
of deterioration. 

200 M. 6. sleepers of Acrocarpus fraxinifolius were despatched from 
Kalimpong Division during the year to the Forest Research Institute 
for testing in the line under Project H’’. 

6. Minor Products, — ^At the request of the Principal, Plant and Ani- 
mal Products Department, Imperial Institute, London, a dowering 
specimen of Sambucusjavanica was sent from Darjeeling Division. The 
specimen was submitted to the Director of the Royal Botanic Gardens, 
Kew, who reports “ it is undoubtedly Sambucus hooheri, Rehder, a 
native of Sikkim and possibly also of Upper Burma 

Report on the samples of pith of the above species which were also 
sent to the Principal, Plant and Am'mal Products Department, Imperial 
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C. Siligiiri Stiwmill . — ^The mill dcnlt witli 90,000 cubic feet of timber 
at a cost of 4*3 annas per cubic foot direct charges and 10*70 annas 
including depreciation, interest and overhead charges. Including in- 
terest there was a lo.ss of Ks. 1,000, but excluding it tlierc n-ns a profit of 
Rb. 6,000. 

The average wastage in converting round timber was 44*5 per cent., 
including slabs, and the wastage in reconverting sawn timber was 17*7 
per cent. 

It may be noted that w’hilc the sale of round sal timber went down 
from 21,077 cubic feet to 20,789 cubic feet on account of the trade depres- 
sion continuing throughout the year under report, that of the sawn sal 
increased by about 8,000 cubic feet and that, in spite of considerable 
reductions in the sale prices, the gross revenue collected on mill account 
inoTcased by nearly Rs. 11 ,000. This is indeed very hopeful. 

It may also be noted that while the average return from sale of good 
selected sal logs was onlj* Re. 1 per cubic foot that from sale of sawn sal 
(manufactured almost entirely from defective logs which arc ordinarily 
unsaleable as such) in tcims of round timber amounted to Rs. 1*22 per 
cubic foot or nearly 4 annas more than the former. This alone justifies 
the existence of the mill. Then again by taking away more than 93,000 
cubic feet of bad sal logs annually from the log-market, the mill is cer- 
tainly helping a lot towards keeping up the prices of sal logs. 

Though the gross revenue, os stated above, registers a fair increase, 
the trading account .«liows a loss of Rs. 982 ns a result of the j-enr’s work. 
This loss is more apparent than real and is due to : — 

(1) the stock being written down to a considerable extent, and 

(2) the cost of defective and unsaleable logs supplied to the mill, 

being valued at the liighcst market rates for good selected 
timber. 

In view of the fact that the mill is supplied with only unsound, 
defective and ordinarily unsaleable logs, it is hardlj* justifiable to charge 
for them at the highest market rates for good and sound timber. Per- 
haps it would be more equitable to charge for the logs at cost of carting 
plus a royalty of two annas per cubic foot. 

Adoption of the forms proposed by the Director of Commercial Audit 
to the AGGOunt.ant Gencrjil, Beng.al, for maintaining the pro forma ac- 
counts, has led to slight changes in the method, so far followed, of 
analysis of expenditure and to a correction of the Capital and Interest 
accounts. Otherwise the accounts were found to have been maintained 
since the }’enr 1927-28 on sound conunercial lines. The mill-accounts 
may now bo said to have been brought to a strictly commerciol basis. 
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jrcBsro. Bhodosinn Timbers, Ltd., owing cbiofly to excessive freight 
charges. During the year a sample consignment of 10 tons of sawn teal: 
in assorted sizes was despatched to Mcasrs. JIallinson Ic Sons, Londt.n. 

Im. 

Experiments were continticd in the Dharwar and ITangal-Dhundshi 
Bangps of the Dharwar-Bijapur Division, hut the experiment in the latter 
Bange had to he disrontinued owing to the failure of the lac insect to 
thrive. In Dhanvar Baiigo the experiment will he continued for an- 
other year. 

In the North Khandesh and Surat Divisions, some hn {ZizjfpJiiif 
jujiiha) and fnlax (Butrn frondorn) trees were infected with brood lac, 
obtained loKilly, with some degree of sueee.ss. The result obtained in 
North Kluindesh on /wr trees has been enrouraging and the best so far 
obtained. 

In the Pancli Jlahals Division, experiments were carried out in the 
Godhra and Ilnlol Bnnges. In the former Bange the crop was main- 
tained, whereas in the latter the experiment had to he given np owing 
to von* poor results. 


BUBMA. 

I. — GEsr.tt.\t. 

Since October 1931 the Forest Botanist and liccturcr in Botany in 
Bangoon University has held eharge of the post of Forest Economist, 
hut the time he could give to tho duties was natumlly limited. 

II. — ExTERISIEICTAL ACTItlTIES. 

(i) Summary. 

Tlio chief activities during the year under report are summari.sed 
below, tho details being dealt with later in the sub-rections concerned : — 

(а) Placing orders for tho supply of 120 tons of various species of 

hardwood squares required by tho Timber Bescarch Divi- 
sion for experimental purposes and public aslc. 

(б) Passing and arranging for shipment of about 850 tons of logs 

and squares of various hardwoods for the East Indian Bail- 
way, Calcutta. 

(c) Arranging to supply and passing of 1,000 jiadauh (Ptcrocarpus 
macrocarpus) test sleepers for tho Burma Bailways. 
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(d) Fassing-and certifying vaiiouB small lots of ptjkgado {Xylk 

iMrifomis) squares under shipment to Karachi by Messrs. 
Steel Eros, and Co., Ltd., Bangoon. 

(e) Examination of and report on teredo damage to test-blocks 

of various timbers put dorm in Bangoon harbour by the 
Admiralty. 

(/) Ansrreting miscellaneous inquiries as to timbers, bamboos, lac, 
cutcli, luha root [Denis cUiplica} and other minor forest 
produce. 

Only 11 days vore spent on tour during the year. 

(ii) Details of Adivilies. 

1. IFood Tethnehgti. 

During tho year lfi3 timber specimen billets were sent in by the 
Forest Eotiinist and bis stafi ; irom Ibcm S32 standard blocks rretc cut 
and added to tho Burma collection in the Oiliccs of tbo Conscivator of 
Forests, Utibration Circle, and tbo Forest Botanist. Duplicates wore 
distributed to Debra Dun, Oxford, Kow, etc. 

At tbo request of Professor II. P. Brorm of Syracuse and of the Wood 
Technologist, Forest Beseareb lustitulo, Delita Duo, spare blocks of 
Diplerocarpus species were sent to thorn for rcsearcb purposes. 

Boutino identifications were carried out for the Timber Eoscarch 
Division and numerous requests for identifications irom firms and Divi- 
sional Forest Officers were also dealt with. The help of the Forest 
Ecsearoh Institute, in doubtful cases, is gratefully acknowledged. 

A case of suktitution of Ihitka (Penlace biirmamea) for Ihilhdo [Cc- 
dreh looiia) in a lot of timber sent to the Isbaporo Bide Factory was 
detected. 


2. Timiet Seasoning, 

As a measure of economy it was decided to close tbo kilns in tbo 
Timber Seasoning Section of the Timber Bcscarcb Division as soon as 
Eufiiciont ctock of timber for use in tbo workshop lutd been accumulated 
but big furniture orders and a demaud for large quuntilic.s of sc-asoned 
)iw« (Anllioecphahis cadamba) timber for box-sbooks necessitated their 
being kept in operation ttently all the year. The .amount of timber 
seasoned actually increased Irom 13D tons in 1930-31 to 228 tons, which 
cost on an average Bs. 2-9-10 per cubic foot, tbo lowest figure so far 
acliiovcd. The reduction is largely accounted for by tho fact tliat over 
halt the output cousisted of man, this timber seasoning comparatively 
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quickly. The average time required in the Tiemaun kUns was in fact 
only 10 days and the schedule would have been even shorter had there 
not been a lag of five days in the drying on the “ leaving air ” side of 
kilns of this type. Buns in the 75 cubic feet internal fan kiln averaged 
only 8 days and it is thought that the species might easily stand mere 
rigorous conditions of seasoning which would reduce the time still further. 

Savings in running costs were also effected by reduction of stafi. 
Species seasoned for the first time were mau, didu {Bonibax insigne), 
letpan (Bomhax malabaricum), baing {Tetramfles nudiflora) and hithan 
[Hymenodidyon cxcelsum), all except mau being lumped together in one 
run of the 75 cubic feet fan Idln. Satisfactory results were obtained 
for all the species. The application of very severe treatment to iaung 
ihayet {Siointonia jloribunda) was unsatisfactory and it is recommended 
that the conditions used in 1930-31 be adopted for future runs. 

An improved technique for the seasoning of taxikhgan (Terminalia 
tomentosa), worked out last year and involving frequent steaming treat- 
ments during the run, met with marked success and timber seasoned 
by the new method gave very satis&ctory results when made up into 
fuimtm:e. 

An interesting experiment carried out in the 6 cubic feet internal 
fan Min revealed that the optimum moisture content of xnau for box- 
shooks is 12-16 per cent., drying below that figure leading to defects 
in the manufactured article. 

Large quantities of mau timber were air-seasoned towards the close 
of the year and the results appear most satisfactory. 

3. Timber Testing. 

Owing to shortage of funds no logs were sent to the Eorest Bescarch 
Institute for test. The programme has now fallen somewhat into 
arrears, as it had been arranged to supply — 

Sterculia campamdata for Project I (Systematic strength tests on 
small clear specimens). 

Bombax malabaricum for Project I (Systematic strength tests on 
small clear specimens). 

Dalbergia cullrata for Project I (Systematic strength tests on small 
dear specimens). 

Millettia pendula for Project I (Systematic strength tests on small 
clear specimens). 

Carallia lucida for Project I (Systematic strength tests on small 
clear specimens). 

Dalbergia oliveri for Project I (Systematic strength tests on small 
clear specimens). 
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Bomhax insignc for Project I (Sjiitcniatic strength tests on small 
clear specimens), 

AiUJioccphalus cadamba for Project I (Systematic strength tests on 
small clear specimons). 

TermimUa tomenfosa for Projects I and II (Tests in structural sizes), 
and also genuine Diptrrocarpus pHosus for check experiments on the 
results from some doubtful material. 

Further, arrangements were made to send logs of — 
taimglhaycl {Swintonia jloribunda), 

Iminghmu (Auisoptcra glabra), 
ihingadu {ParasJiorca flcllata), 

for Project VIII (Veneers), but it was not found jKissiblo to collect them 
till after the close of the j’cjrr under report. 

4. Wood Preservation. 

The investigation of resistance to teredo in the Rangoon River was 
concluded during the year and the results collected in Burma Forest 
Bnilctin No, 28, which is summarist'd below. It was concluded that 
croosoted lamjin (Diptcrocarpiis spp.) was the most suitable wood for 
marine piling and fenders in Rangoon harbour. Burma teak and 
British Quinua groenlicart oitcr about equal resistance to the Rangoon 
teredo (Xylotrga). Whether creosoted or not both are inferior to 
croosoted icaitgin for use at Rangoon. 

Complaints of mould on nuttch splints of StcreuUa camjmivlaia [saw- 
bga) during the monsoon were invratigated and the fungus identified 
by the Mycologist, Agricultural College, Jlundalay, whoso help is grate- 
fully acknou lodged, ns Aspergillus fimigatus {I'crcsnius). The treat- 
ment suggested was the steophig of the splints in 2 per cent, zinc sul- 
phate solution during manufacture but the match factory preferred to 
try formalin and 0-2 per cent, solution of mercuric chloride. Formalin 
proved too volatile and the results with mercuric chloride are not yet 
definitely successful. 


5. Minor Forest Produce. 

Theie noio numerous inquiries for Minor Forest Produce. Samples 
of entch in various forms, r.g., basket, tablet, " kiyslal ”, etc., wore 
analj-hprl at the Rangoon University and interim results communicated 
to tho Iforesl Kescnicli Institute and to Mo-ssrs. lillcimans Arraenn Rico 
and Tiiwling Co., Ltd,, at whose instigiition tho inveatigation was tnken 
up. Tho rorcarch has not hern completed. Samples of i'lba root (Derris 
eUiptica) hnvo been sent to tho Imperial Institute, London, for toxicity 
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tests at the Bothamsted Experimental Station, Herts. It is estimated 
roughly that about 20,000 lbs. of dried root will be available annually 
from Burma for export. If the cost of collection can be kept down 
there is hope of the Burma tuba root finding a market in England in 
competition with Sumatran and Malayan roots. A sample of the bark 
of Edgemrthia gardneri was obtained &om the Eachin hills of Myilkyiiia 
District m response to a request from the Direc.or-Gencral of Com- 
mercial Intelligence and Statistics, Calcutta. The plant is said to be 
very abundant in certain areas of the Sadon sub-division. 

An inquiry was received from Hew Zealand for bamboos for the 
walls of cheese crates. Sample battens of kgathaungwa {Bambusa jioly- 
morpka) and wabo {Dendrocalamm brandisii) were sent to the enquirer. 
Kayinioa {Melocanna bambusoides) bamboo samples from Baasein were 
sent to two firms in England for trial as umbrella handles. One of the 
firms sent a fairly favourable report on the samples but no business has 
yet resulted. 

There were numerous inquiries for myinwa (Dendrocalamus slrictus) 
to make fishing rods. 

Samples (full bamboos out into sections) of tuaihahut {Teinostachyum 
kelferi), wanwe {Dinochloa rn’clelloTidi), kyatwa {CephalosUicliyum sp.}, 
tabindaing {Bambusa burmanica), kamyin and kalliaung were sent to the 
Forest Beaeorcb Institute as exhibits for the museum. Samples of 
tiyowa {Thyrsostachys siamensis), myinwa (Dendrocalamus slrictus), 
waya {Oxytenantliera nigrociliata) and kayinwa {Melocanna bambusoides) 
bamboos (full lengths out into soctionB} were also sent to the Liverpool 
Museum. Samples of various bamboos, cutch in various forms, sakan 
cane, rosins, kanyin oil, otc., were sent to the High Commissioner for 
India, London, as exhibits in the Commercial Show-Boom at the India 
House. 

Mrs. Dorothy Norris, Director of the Lac Besearch Institute, Banchi, 
toured in Burma and the Federated Shan States during the year. The 
sliding scale of export duties on lac, referred to in last year’s report, 
has worked satisfactorily. 


6. Paper Pulp. 

In Tavoy and Mergui Divisions experiments to show the best systems 
of cutting waya {fixytenanthera nigrociliata) and to determine its re- 
growth were initiated. Thu methods of felling adox<ted were : — 

I. Felling of whole clumps. 

(а) Under a clear-felling system. 

(б) Under a clump-selection system, leaving not less than two un- 

touched clumps between successive clear-felled clumps. 
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II. Foiling by wholo clumps oxcopt tbo unripo culms in oacli clump. 

{a) Under n clear-fcliing fiystem. 

{b) Under h clump-selection system us described in I {b) nbovc. 

III. Felling of half-cliiiup.s only, IcuvJng unripe ciihne in the uu- 
touclicd li.ilf for i)rofcrenco. 

IV. Felling of quurtor clumps only, ngnin leaving unripe culms as in 
III nbovc. 

The plots ’were iirc-profected and tlicir condition after felling recorded 
at intervals. Fellings were done by each method at the beginning, 
middle And end of the rains. 

The results obtained were, briefl)': — 

(1) llc-grouth after clear felling (method 1 o} is weak and a num- 

ber of clumps are killed, though at tbc end of the sccoad 
rains after felling it appears thot some plots had made 
good progrcr.s towards recovery. 

(2) There are also signs of deterioration i)i crops treated by methods 

1 b, II « and II li. 

(3) Felling by half-clumps seems a good method of r'ci])inp n good 

yield per aero without injuring the growing slock. 

(4) Itc-giowth is best when felling lnkc.s place early in the rains. 

The sample jilots v.ill be Iropt under fmther observation. 

It was found bj- experiment that green iivya lost moisture to the 
extent of ou-40 per cent, of its weight when ftir-<lricd. 


7. Tans. 

mi. 

8. IFood WorJeinff. 

'J’he de.fail.s of the work under this head arc given in tlio Annual 
■Ee]>ort of the Timber Eesearch Division. Oul)* the luonder aspects 
are discussed here. 

The samnill ran for only five months of the year, but tbc frame (tav.- 
was transferred to the Workshop and nsed tlicro in the conversion of 
Hitches, I’ho average rccovciy of converted timber in the sawmill w^g 
D3 pot cent, os compared with GU per cent, last year. 
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tClie woilcaliop handled 34 timbers, ^hich are listed below in descend- 
ing order of importance : — 

Constiaotionnl. Industrial. Furniture. 


Majob AXTENTlOir. 

1. Vnngan=Bopea odo- 1. matt-leUan-sie=Anthou- 1. yinma=Ohukrama tabu- 

raia. phalut cadamba. larit. 

2. yon=Anogdisua aev- 2. padauk=Plerocarpua 

minata. macrocarput. 

3. panga=Terminalia ckt- 3. taubhyan^Termindlia ta- 

bula. mentoaa. 

4. laungthayel=8u)intonia 4. tit=Albizzia proeera, 

fioribunda. 

B. ihiikado=Oedrela toona. E, hyana=Carapa moluecen- 

lia. 

6. binga=JlIUragyna diverti- 6. aukchinza-m—Amoara 

Jolia. waUichii. 

7. hmanthin=Cinnamomum 7. tbitla=Pentttee burmanica, 

sp. 

8. hnaui=Adina cordijolia. 8. eandaica=Cordia fra- 

granlitsima. 

0. larawc=Ciuruunomum in- 0. thinwins=Mil!eUia pen- 
unclam. dula. 

10. ihitmin=Podoearpus ncrii- 10. tamatan=Dalbergia oli- 

fdlia. veri. 

11. aagaua=jllichdia cham- 11. ehay—Oluta tavoyana. 

paea. 

12. yemane—Gmelina arborea. 12. oah=Quereut eerrata. 

13. kamo=Tarrieiiajavaniea. 13. maniaxcga^Cardttia lu- 

eida. 

14. ananma=Pagraeafragrane. 

16. launghmu=Anieoptara 

glabra. 

16. te=Diospyroa burmanica. 

17. tharapi=GalopJtyllum ino- 

pbyllum. 

Mikor Attcntiok. 

2. pyinma=Lagcra- 

trcemia Jlaa-re- 
ginai. 

3. in=Diplerocarpua 

tuberculatua, 

4. toak=3'ee<ona gran- 

dia. 


The most important furniture timbers were tauTikyan, yinma, paiauJi, 
aukchinaa-ni, kyam, sit, Oiingan and ihitka. Large quantities oi yinma 
were supplied for panelling, ceilings, etc., in important buildings in 
Bangoon. Bloor-blocks of taukkyan and padavh were also in demand. 

There was a slight increase in the sales of kiln-seasoned binga and 
knaw for the making of printing blocks and yemane was also used for this 
purpose. 

The samples of te (Diospyros burmanica), referred to in last year’s 
report, were considered unsuitable for golf-club heads by the professionals 
to uhom the samples were submitted. This species is also under test 



tct the Bome pinpose by a Caloutta fisn. Half-mooght beads of kyana 
{Oarapa molmems) have been sent to Austtalia for experiment. 

A set of samples of tbe 27 timbers wbicb forms the subject of Burma 
Forest Bollotm No. 22 were sent to the Timber Adviser to the Higli 
Commissioner for India, London, to the Liverpool Museum, and to the 
Australian Council for Scientific and Industrial Beseorch. Oving to 
the slackness of trade there was a considerable fall in the demand for 
hammer and other tool handles. 

The workshop waste rose from 36 per cent, to 45 per cent, during the 
year, an inorcaec duo to tbe foot that defective timber, etc., could not 
be cut off before seasoning owing to tbe closure of the sawmill. Work- 
shop sales amounted to Bs. 1,03,400 of which 46 per cent, was to Govern- 
ment (including Bongoon University) and 64 per cent, to the public. 
The total value of last )’car’8 sales was Es. 1,01,000. 

Extensive developments took place in connection ;vith the substitu- 
tion by Burmese species of imported Japanese timber for boxes and 
crates. At first the iaungtiiayel (Swinlonia Jloribunda), referred to in 
lost year’s report, was accepted and a trial order for 200 boxes received 
and fulfilled. At the same time experiments were made with mu- 
letlan-she (Anlhoe^Mus cadamba), which was found to posseas prac- 
tically the some virtues os taungthayel as to strength and ability to 
hold a nail, and to have the odditional advantages of being both lighter 
and a better colour. It was thought by the Burmoh Oil Company to 
bo preferable to Uiwigthayel and 5,500 Wes of various sizes were sup- 
plied to them in mau timber. 

As the supplies of mau-yia»-tbo arc not considered suiTioicnt to meet 
the full demand in normal times, c.xparimcnts with other timbers likely 
to prove efficient substitutes, e.y., 

lelpam=Bmbax malabaricum, 
didu=Bmbax intigne, 
hUhan—Bymmtdiclym excelsum, 
have been put in hand. 


9. Miscdlaneous. 

(1) Efforts to inemso the sales of Burma timbers other than teak.— 
Only 10 tons of first-grade nnwrought converted timbers were sold by 
the Timber Bcscarch Division during 1931-32, but the order referred to 
in last year’s report, viz,, the supply of 850 tons of Burmese timbers 
other than teak to the East Indian Bailway, Calcutta, was fulfilled 
during the year. The Conservator of Forests, Utilization (hrelo, and the 
Divisional Forest Officer, Timber Bcscarch Division, acted as intcrmccfi- 
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aries and shipping agents to the numerous Burmese traders among 
whom the order was distributed. 

It appears that extensive use of taungthayel {Siointania jloribunda) 
for box shocks is not immediately probable, as mau-latan-she {Antliro- 
ccplialus cadamba) is preferred in the market now open. 

In order to give jtadauh (Pterocarpus niacrocarpus) a fair trial. 1,000 
sleepers were purchased on behalf of the Burma Eailways and carefully 
passed. They were placed in the road near Rangoon where they will 
be kept under observation. 

With the object of providing employment in Burma and reducing the 
imports of coal, an efiort was made to induce the Burma Railways to 
revert to the use of wood-fuel in their engines in certain districts. The 
Railway reported that their present engines were unfitted for burning 
wood and that a return to its use as fuel would interfere seriously with 
their efficiency. 

An attempt to find a market in England for aiikchinm-ni (Amoora 
wallichii) which is available in large quantities in Upper Burma, and 
which could be marketed as Amoora mahogany, was frustrated by the 
general trade slump. 

Sampan wood to the amount of 300-400 tons (converted) per annum 
is ordinarily imported into Burma from Penang and Singapore. It con- 
sists of soft wooded species of Shorea. It sold at Rs. 270 to Rs. 340 per 
ton in Rangoon in 1925 but the slump in the paddy trade has brought 
the price down to Rs. 40 to Rs. 50 per ton at present, and though it has 
been found that Shorea assamica {hyilan) which occurs to a limited 
extent in Myitkyina and Hatha and from which a satisfactory sampan 
has been made, is a suitable substitute, the current demand for sampan 
wood is too small to justify further investigation immediately. 

Investigations of new matchwood species were carried out by Messrs. 
Adamjee Hajee Dawood and Co., Ltd., with material provided by the 
Timber Research Division. The results were as follows ; — 

Found unsuitabk. 

(1) auhchvma {Diospyros ehretioides) 

(2) thitsein [Terminalia bderica) 

(3) myaultchaio {Homalium totnentosum) 

(4) myauhngo {Duabanga sonneraiioides). 

Found possible but of inferior value. 

(6) tawihayel {Mangifera sp., possibly indica). Tests of taungthayel 
(Sivintoniafloribunda), tJatpoh or haing (Telrarneles nudifiora) 
and kaunghmu {Anisoptera glabra) remain to he carried out. 
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fncc bolwccn Burma teak and British Guiana greenhentt in their resist- 
ance to tlie Bnngoon teredo. Creosoting increases the resistance of 
both woods about equally. For harbour work nt Bnngoon both teak 
nnd greonhenrt, whether creoaoted or not, arc much inferior to creosoted 
Tcanyin. In fresh water or the higher parts of a wlmrf wliich arc not 
submerged in salt water the merits of pyiny/mfo {XyUa dohbriformis), 
wliich is much harder nnd stronger than Innyin, deaerve conaiderntion. 
■\Vhcrcvcr tested, except in tropical salt waters, jn/inyado 1ms proved 
extremely diirnblc. Out of salt water, unf resiled jyyinyado would far 
siir|mss treated lanyiv. 

Caution is advisable in appljnng the Bnngoon results elsewhere, 
because the intensity of teredo attack nnd the specie.s involved vary 
grcatlj" in different ports of the world. Loc.al tests are advis.able. 

Test blocks put down by the jldmirnlty in 1030 were cut up and 
examined during the year. The only species which proved resistant 
untreated was billian, n timber derived, it is thought, from Borneo. 
Further details of this timber arc being sought. "When crcosoteil nil the 
species tried, ins., balaw (from Singapore), turpentine {Synenrpia hniri- 
folia) (Aiistralinn), btlliau, greenheart, teak and jtijiiigado (Xyli'a dola~ 
brifomin), were resistant. Untreated turpentine wns moderately resist- 
ant. 

(4) Timber Pamrig. — ^Thc timber for the Bust Indian Bnilwnys nnd 
1,000 test sleepers of jmdauh {Plcroearjms mucTocaTjmt) for the Burma 
Bnilwnys were p.'issed during the year {.'»e last year’s report). At the 
request of Jlcssrs. Steel Bros, nnd Co., Ltd., Bnngoon. a few small lots of 
pyingado {Xylia dolabriformix) squnros were nlso certified nnd passed. 

(0) Enquiries and Liaison, — ^Thc usual number of miscelinncous en- 
quiries were dealt with. The usual liaison wns maintained with other 
specialists in Burma nnd with the Forest Besenreh Institute. There 
wns nlso co-opemtion with the Timber Advisory Oflicer, Bnilway Board, 
India, the Forest Products Be.search Laborntort*. Princes Bisborough, 
Bucks, England, the Imperial Institute. London, the Committee of the 
Institution of Civil Engineers on Deterioration of Structures Exposed to 
Sea-action nnd the Timber Ad\-iBer to the High Commi.ssioner, India 
House, London. 

CENTBAL PROVINCES /VND BERAB. 

I. — Experimentai. axi) TianE Activities. 

(а) Ea^jcrinicjitaf.— Nil. 

(б) Minor produce. Lac, — ^Tho enormous damage done to Inc brood 
by the severe bent in May and June 1931 throughout the province is 
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reflected by drops in yield wliicli wits ns follows : — 


1 

Dirision. 

liAO COM 

1031-32. 

atOTKI). 

1030.3 1. 

llmiAnKs. 




Md. 

Sr. 

Cli. 

Md. 

Sr. Ch. 


Bhatidara 



no 

IS 

0 

SCO 

in 

0 


Ritaspur 



18 

21 

13 

74 

3t 

12 


Vamoli 



037 

0 

0 

3,0C0 

0 

0 


Chhindwnra . 



12 

.37 

0 

37 

10 

fl 


.Tublmlporc . 



27 

3U 

0 

172 

31 

U 


•Scoiii . 



8.', 


0 

230 

0 

0 


Amraoti 






1 

30 

0 


7IeI|;lint 






(I 

7 

0 


South Baipnr 



470 

0 

0 

r,oo 

0 

0 


North Clmruta 



0 

13 

0 

10 

30 

0 


tiaupor 



48 

0 

0 

on 

14 

8 


Honhan^abad 



11 

0 

U 

01 

0 

0 



Totju. 

• 

I,2C7 

B 

13 

r>,3si 

23 

•J 



On top of this the T. N. Rote fell from Rs. 29 to Rs. 20, nnd the re- 
venue from Rs. 8G,lfl to Rs. 10,722, wliicli left n verj’ iiarrow margin 
of profit. 

Jlarra (Jlpnbolr.ms). — ^Tlie crop wna n poor one ; reported to have 
been only 0-8-0 in the nipce. 

The full in prices left n bare margin of profit, nnd departmental col- 
lection in Bnlaghnt was given up nnd the orop .sold on n thrcc-yenr-con- 
trnct. The market 1ms improved considcmbly since and prices compare 
ns follows : — 


Calcutta iiiarl.ct. 


April IP.II. March loas. 


iTubbuIporo arrrape 
Juliliulpora Xo. 1 
Cninlicd Ko. I 


. Its. 1-14 per roauiiil. 
. Ks. 2-0 per innuml. 

. Kn. 3-1 per mniiiid. 


Rb, 2-3 per inauiii). 
ttB. 2-10 per mnunil. 
111 . 4 per ninund. 


Jiusa oil . — ^Totnl revenue from ibis produce amounted to Rs. 4, IS.*) 
against Rs. 3,725 of last year. 

Taidii leaves . — Competition with supplies from private forest,s made 
itself felt. 

Katha . — good demand arose in the nortlicrn dirisions during the 
year. Tlic riglits to maiiufncttire haiha were leased out with var 3 ’iug 
results, viz .: — 

Snugor Rs. 10 to Rs. 14-8 per hnndi. 

Dnmoh Rs. 14-4 to Rs. 29-8 per hnnlli. 

Soutli Mnndln Rs. 5 to Rs. 8 per handi. 
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The main sales were: — 


Es. 

South Mandia 2,488 

Samoh 8,503 

Saugor 4,515 

iTiibbnlporo .......... 2,100 


Gum Karaya . — ^Damoli and Jubbnlpore are tlie only two divisions 
where tliis gum is available in commercial quantities. Demand for it 
continued throughout the year. 28,087 cwts. were exported to foreign 
countries from Bombay during the last 9 months (July to March). 

Eurther leases ammmting to Es. 3,325 were given out in the Damoh 
Division for 2-ycar and 3-ycar periods. 

Homs . — ^Tlie trade in this produce is very dull, consequently collec- 
tion has been given up in most divisions. 

Timber markets . — The characteristic of the year was the slump in 
prices, but a hopeful feature is that the demand for timber is on the 
increase. Where coupes have been sold standing to contractors who 
cater mainly for the local supplies of timber and fuel, the prices reached 
a very low level. In the outside marhet there was, if anything, an in- 
crease in demand and although two new depots were opened at Khirkiya 
and Ellichpur, no stocks have remained on hand, although lower 
prices had to be accepted. The latest reports show that in spite of the 
despairing complaints of contractors, they too have in many localities 
sold out their stocks. 

The prospects are not so favourable where supplies to Government 
departments are concerned. The Gun Carriage Eactory have practically 
ceased to buy first class logs. The G. I. P. Eailway Workshops were 
also unable to place orders, and in the case of sol sleepers the numbers 
supplied were fewer and the rates lower. 

The total departmental sales fell from rupees 7-83 lakhs to 5'31 lakhs. 

II. — ^EoRKST UtILISWIOK DIV]STO^. 

The Local Government has now decided to retain the Eorest Uti- 
lisation Division as a permanency — step which is fully justified by the 
results achieved. 

New markets have been found for the disposal of the first class timber 
which Government Workshops no longer can consume owing to measures 
of retrenchment. The fall in sales by 21 lakhs is due to a large extent 
to the lower rates obtained for timber. It is gratifying that the sawn 
timber from the Allapilli Saw iilill has become very popular ; in fact, 
the sales are limited by the capacily of the mill, and it will be a paying 
proposition to set up a'second mill at Ballarshah to satisfy the increas- 
ing demand. 



X li'-l' nf iin'diriiinl Imljs iiYailaMi* in l!ii' jiroviiici; Ii,t! Imtii pri>parril 
ami si'iil In likely ]nin-lui«eN. 

The I'oiT':' Ijtiliwtinn Offu-er tool: an nclivo p.irt in nrmiiiifiiii; (he 
Kliirlciya nnd Kllicltjaii- I'epnf'*. In Ihc fnimer, •ir),i)iii) r.fi. nf .-eantliiiea 
ami 1(1,0011 pnle^ ^Y^’rl' s'nM (nr lls. Iti.nOl auaill'-t mitliiii" the ye.iT liefnrn. 
The Klliehpiir Dejml is a jjetv ventiiii" ami only nie' s.ile look plnre, nheii 
11,000 c.fl. of leal; liiilln r weie sold for ll'. 10,0011. ,\t Tekii mill llniial- 
pnon llojwls, nil .sloelcs were sold, and a( jiriees .'•liehlly heller than Iasi 
year. AlTnka Depot the uverape pfire nf Ks. I-S n e.fi. was I nriiia 
better than In.st year, vhikl llm small vaiie1ii-« at ll.oh.ilsaon re.ili '-d 
111 annas a"ain‘-l 1 1 annas per e. ft. the year liefme. At ll.dlarshah Depot, 
the jtriees fell ni.nnly hee.iu-e the Hailv.ay hnniOil le'.^. 

Mho transpini fioin Allapilli (n Itallar^hah was au-iin eiitinsi'-d (» the 
Allnjiiili Traii.sp' rl t.’o., whieli instalhsl 1)'>tii>r and .•slmneer all iO"'! 
trailei.s ami al-n le nj,'h( a new hniy. and li.mspf.il d 'J17 l.ikli- e.ft. al- 
tlinntih Ihe late rains ditavid woik liy .i inmith. The imtl.isl of me- 
ehaiiieal Iraiisjvi! ha proved .a < t itain .ami .Mli'-f.irloiy nnaiM'- of nioviiit; 
ihe lojis and other Imilier from th'* I'lne-t depot to the Kailn.iy depot - 
II di.stiuieo of (52 miles. 


ITNAAll. 


(i) T tii-fh r iS n=n},iiiij. 


r/oofl'a/) «/ itif dri<"J r<eVi*'»f .'p.aoe •.hiy.rs,- r.s.pi riuietd ■. eaiiiul 
rail in Seraj Divitimi to ih'ilin;; j.-dwoml iprine sl.epi-rs loiifiim the 
ooiu-liisioii" arrived at ye.n ; ayo in llashahr Division ihiil the loss in 
transit is nselisiihlc if redwood spinee !lei-per., are air diie.I in the slnnle 
for 111 months after eniiversion hefore they .are laiim hed. 

Slnd-iiig fi/.'-hijK-r.' in sof.- (Up'.!".— ('HI, deodar and lir 15, (1. sleeper.s 
were htneked e.vpeiimenl.slly for air sea.'-itiiin" for over S monllis, in 
co-nperiition willi ihe Foreyl Ilese.ireli Insiiliite, Dehi.t Dim, at .llielmn, 
Dhilwaii and Dor.ilm depot- umler Ihe follow iiij; lliree methods : — 

(i) Clo-'e etib pile, s.tarkiiie. 

(ii) Open trill with rro .’ej.\ 

(iii) 1 in II flat hill';. 

The leanll'i of the jws'ine of the e;;piaiu.i;i|.d sl.ieks hy the Uailway 
weie nr. under ; — 


a,;i- 

uieli'.l t'e in, -ill lie i.i"'"! ■t.nV iniol iiielir I in O Iiielliei'. 

Jiili' • • » • • * I'V * * 

1 nntS U ini tho’l 

Opon crih whlu-io ''f*' • 

/Vr— ^ , 

ria r eiil) . • * 

OpDH nih rrD’ m . • • • * • • • 

1 iittil *.l nii’tlmtl . • . • • • • ' ■ • 
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(ii) Timber Preservation. 

Preservation of cMl &?cej)crs.— Further experiments ssith ctiil Blcepeia 
showed that (i) protection to the ends and sides of the sleepers save the 
timber from excessive degrade, (ii) i)ainting the ends of slcepcis lessens 
subsequent degrade, (iii) the axed surface of slccpers|oxtractod from outer- 
most part of the logs develop more cracks than the sawn face of the sleeper, 
due to the former containing more sapwood. 

(iii) HJinor Forest Produce. 

Lac Cultivation. — ^Lac cultivation experiments cairicd out in Ifo-liiar- 
pur and Itaualpindi East Divisions have given some sticces and cilorts 
nic being continued. 


UNITED PKOVINCES. 

I. — GcxnnAn Administkaiion. 

Oiganised research on forest econom}* and utilisation has moic or 
less ceased since November when the Utilisation Division was held in 
abeyance. Ccilain enquiries and expciiinejits have been taken up from 
time to time which ate noted on below. 

II.— Exi'EniMCNTAI. ACTimiES, 

(i) Dab grass {Eragwslis cgnosuroidcs) as a raw pioduct foi paper 
mauufactuxe: — A laigo scale sample of 200 maunds of dab grass was 
sent in the pievions year to the Upper India Coiiper Papei i^lills Co., 
Ltd., Lucknow’, for testing the production of cheap blown paper on a 
commcicial scale. The Company icpoit that the best result obtained 
w'as by fiactional digestion with a mixtuic of caustic soda and sodium 
Bidphidc. It was not found possib'c to bleach the half-stuff sufficiently 
white for making printing paper, but a satisfactory sample of buff or 
half bleached paper was obtained ; the Company propose to cairy out 
fiurthcr cxpciimcnts. Jlcanwhile the Forest Kcscarch Institute have 
been asked for their opinion as icgaids testing some of the common 
glasses in sal forests of which large supplies are available. 

(ii) Umbrella Handles. — ^Thc "Wood Technologist, Baieilly, was sup- 
plied with some samples of roliini twigs {Mallotwi jdiilippincnsis) and 
after test he has icportcd that twigs of this species 20' in length and 1" 
diameter arc very suitable for bending into hilts of umbrella handles and 
has instituted cuquhics regaidiug possibilities of cost and deliveries on 
a large scale. 

(iii) Pipe Timbeis. — ^Tho "Wood Technolo^t, Baieilly, prepared half- 
wioughts of eight species, viz . — 

1. Stem wood of Dalbcigia sissoo. 
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CHAPTER TV. 

FOREST BOTANY. 

ASSAM. 

The prcjiarotion of the Flora of As^am was continued during the year 
under Mr. P. C. Knnjilnl wlio wa.<5 lent to this Province by tlie United 
Provinces Government. As n measure of economy this arrangement 
was brought to an end, and mth effect from 25tli September 1931 Mr. 
A. Das hn.s taken up the work n.«sisting 3fr. Kanjilnl who continued the 
work voluntarily while on leave. The Flom has been practiwdly com- 
pleted up to Gamopclalw and part is now being printed. 


BENGAL. 

A large number of species arc being grown for the first, or nciirly 
the first, time in .sevcml divisions. Of our own Bpccic.s perhaps the e.x- 
periments with gohil (AHanthvs grandis), InbsM {PohjaUMa smianim), 
rataii (LopJiojtctalum fimbriatum) nnd angari (Phafie altcmala) in the 
Kalimpong nnd Jnlpaiguri Divisions are the most interesting. Of e.\*otics, 
experiments with conifens, including hoop-pine (Armicana ctimingbnm'i) 
nnd of various species of Eucalgphis in Darjeeling Division, nnd of Lager- 
slramia bgpolcuca in Buxn and Kurscong Divi.sions are important. 
The experiments with bmmim {Phabr baincsiaita) in Kurscong are at 
a later stage nnd look promixing, ns do the Crgplomcna cuttings in planta- 
tions in Dnijeeling nnd Kurscong. 

New species arc being raised in nurseries to test their suitability for 
pinutntions at various elevations. In the Hum nursery European beech 
is being tried among other exotics. 

Mr. R. N. Parker toured the plains part of the Circle with Conser- 
vator.-. of Forests nnd Dlvdsional Forest Officers of the Divisions concerned. 
He concentrated mainly on the Linear Sample Plots where a maximum 
number of unidentified or doubtful sjrccies could be observed in a mini- 
mum time. As a result of his short tour few unidentified species remain 
in the Line.ar S.araplc Plots. At least two trees not previously reported 
from our area were identified {UomalUm zcylanicum nnd Diphspora 
shgularis) together with two more that need Virification {BeiheJmiedia 
assantica and Crgptocaiya grijfHhiam). He wais also able to separate 
Cryptocarga amygdalina from C. jloribmda which had been united and 
verity in the field the distinction between lAtsca Wmsyana and L. pana- 
monja about which there had been some uncertainty. 
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BOJIBAY. 

Special ntfenfion was paid during tlic past year to iho possible cor- 
relation between the oeciirrcnco of different species of grasses and the 
presence and development of free species in the open drj' mixetl docl- 
diioiis forests of the Deee.m, It can now be definitely stated that the 
oeourrence of A7itlnsliria cUinfa as a dominant in the grass crop is an 
indicator of conditions suifable to the introduct ion and saf isfaetory growth 
of all mixed deciduous species including teak; whereas conditions of 
soil and climate which result in a predominant crop of Arislidn species 
and Andropogon eoiUortu^ nro unfavourable to any tree growth other 
than thorn scrub. Excessive continuous grazing is a potent factor in 
extending tbc latter type of grass land while intensive intermittent graz- 
ing will gradually restore both the quality of the fodder and the poten- 
tial ability of the soil to produce trees. 


nUKIiU. 

Tlie post of the Forest Botanist, Burma, was vacant from the opening 
of the year till the 30th .Time, when Mr. Parkinson retunied from the 
Forest. Besenrch Institute. In October a combined post of Forest 
Botanist and P'orest Kcoiioinisl. svns created and in addition Mr. Parlcinson 
became senior liCcUirer in Botany at University College, Bnngoon. 

Ilcrbariutn , — ^Uiiring the year 4,G53 specimens were aihleil to the hcr- 
hariuni bringing the total np to 31, 00.7 at the close of the year. This 
vnluahlc collection, which is well representative of the womly flora of 
the province, eontiniies to ho maintained in its former oxeelicnt condi- 
tion. It will he difllcull to maintain it in this condition in the Rangoon 
climate, with its higher temperature and greater humidify, for at the time 
of writing some of the newer collections are showing a had infection of 
mould and insect attack, hut it Is hoped that more frequent poisoning 
will bring this under control. 

Collections of herbarium specimens were made chiefly liy the staff 
of the Forest Bot.anisf , these nmoiinfcd to some 800 collections nnil were 
made chiefly in the I’yininnnn, Thanngyin, Tavoy and Jlergui Divisions. 

In addition fo the above more tlrnn 500 collections have been made 
in Rangoon h)' the Fore.st. Botani.sl and his staff since the oflieo has been 
transferred here. 

Smaller collections of specimens have lieoii received from several 
Forest Oflieers, chiefly from Messrs, A. II. M. Barrington, Conservator 
of Forcstr, aiul A. liOiig, Extra Ahsist.mt Consen’ator of Forests, and 
from Iho Divisional Forest Ollicer, Mogok. 

M 2 
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Distribution of berbariiini' specimens to the following institutions 


were made during the year : — 

Forest Kesearch Institute and College, Debra Dun. . . . 207 

Hoyal Botanic Gardens, Calcutta 33 

Boyal Botanic Gardens, Kew 00 

Boyal Botanic Gardens, Edinburgh 40 

Total . 352 


Small quantities of seed were collected for the Botanic Garden at 
Majonyo, tlie Arboretum at Dehra Dun and for others. 

Timber specimens . — ^Tho total number of timber specimens collected 
up to date by the Forest Botanist and his stafi is 1,489. This collection 
forms the bulk of the collection of hand specimens in the office of the 
Conservator of Forests, Utilization Circle. The identity of these 
specimens rests on herbarium specimens, collected from the same trees 
from which the timber specimens were obtained, which are incorporated 
in the herbarium. The work of naming is now practically complete. 

The number of duplicate wood specimen blocks in stock when the 
office was shifted from Maymyo to Rangoon was 2,S13. During the year 
a collection of 4G specimen blocks, belonging to the family Dipterooax- 
paceae was sent to the Wood Technologist at Dehra Dun leaving 2,327 
blocks in hand at the close of the year. 

Very few timber specimens were collected diuing the year owing 
to the insufficiency of funds to meet the cost of this work. 

Tours . — Short toms were made by the Forest Botanist’s staff in the 
Pyinmana, Thaungyin, Tavoy and Mergui Divisions. 

Besearch . — ^The period 1st July to 27th October was spent in the sys- 
tematic examination of herbarium material and the writing up of des- 
criptions for the preparation of a handbook of the Trees, Shrubs and 
Woody Climbers of Burma. This work, which involves the examination 
of a large number of speramens, is necessarily slow. The examination 
and description of plants belonging to the following families was, for the 
most part, completed : — Banunculaccae, Dilleniaceae, Magnoliaceae, 
Anonaceae, Capparidaceae, Bixaceae, Flacomtiaceac, Pittosporaceae, 
Polygalaceae, Hypericaceae, Guttiferae, Ternstroemiaceae, Diptero- 
caipaceae, Ancistrocladaceae, Malvaceae, Stercuh'aceae, Tiliaceae, Mdia- 
ceae and some of the larger genera in the family Papilionaceae like 
Besmodium and Dalbergia. Selected specimens of plants belonging to 
these families have been sent to Kew for check or determination by 
comparison with types. 

In addition to the above the herbarium material of the following 
families was examined, identified and arranged preparatory to writing 
the descriptions ; — ^Menispermaceae, Malpighiaceae, Simarubaceae, Bham- 
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nnccac, Sapindaccac, Sabinccao, Anncardincenc, Connaraccac, Rliizo- 
plioraccnc. 

This work was intorrnpled on the tmnsfc.r ol the Porcsfc Botanist 
to Bniigoon. 

" A note on the Burmese species of the genus DipUrncarpus ” was 
completed (Forest Bulletin No. 27), and a note on Burmese Lagrrstronnias 
(Forest Bulletin No. 23) was issued. 

Flowering Rpccimeiis of l.wo new spocic.s of bamboos hiivc been col- 
lected during the year. Thc.se occur in Tenaaserim and up till now have 
been known only by their Burmese names hja(-mi and tamyin-ira. Both 
occur fairl}* plentifully on the drainage of the Tonnsscrim river and arc 
of some economic importance, cspeeially the former, l-yal-wa, which is 
of a type similar to tin' useful ft mm. Kpni-ira will shortly be described 
under its jtroposod name Ccphaloftachjtm htmmniaim. The writer 
is in correspondence with Debra Dun regarding the identity of tamyni-va. 

CENTIIAJ. 1*R0\1NCES AND BEllAH. 

Fungal difcasr of snL-~A niyslerions fungal attack appears to Imvc 
caused the death of a uumbe.r of sal trees in compartments 371 and 372 
of Birgudi Range (South Raipur). The. nxit.ter is being further investi- 
gated. 

Fames pappianm , — ^Tliis fungus continues to attack babul in the 
Bhongaon reserve (Buldana) selecting principally young plants parti- 
cularly those whose vitality lias been lowered by borer attack. 

I’UNJilB. 

Succession of vegclalton in burnt area . — Two c.vperiineiital plots have 
been laid out in Lower Bn.sbnbr Division to study tlio succession of vege- 
tation in burnt fore-st areas (December 1930 fires). Observations arc 
being made in marked linear plots twice in a year, in April-.May and 
again in August-Soptember, and the frcqucnc}' of various plaiit.s in tlioin 
is being rcrordcrl. The unknown plants met with in the eoiirsc of 1931 
observations were eollected and Imvc been identified by the Forc.st 
Botanist at Debra Dun. 

VcgcMion in spruee ami siVeer Jir foresls, — ^Tiie. aasooialc vegetation 
in various type,s of spruce and .silver fir forests in Kidii Division is being 
Btiidied. Tlie unknown plants are being collceled and most of them 
have, now Iieen identified by the. Forest Botanist at. Debra Dun. 



130 


CHAPTER V. 

FOREST ENTOMOLOGY. 

ASSAM. 

A definite attack by the larvae of DiJiammus cervinus and Phassus 
Bp. was noticed in the Poba, Pasighat and Sadiya plantations. The 
attack of Dihammus in the Poba Reserve sccjns to be in epidemic foim, 
but only sporadic attacks were noticed in the other plantations. 

Specimens of toon (Cedrcla toona) borer IJypsipyla robusta Moore 
were sent from Sylhet to the Forest Research Institute for identification. 

In Sylhet also Cahpepla Icayana beetles were collected and destroyed 
as suggested by the Forest Entomologist. 


BENGiVL. 

The following miorolcpidoptcra hove emerged from the specimens of 
lali (Amoora wallichii) wood, which were sent for identiiientjon.— (1) 
Several specimens of Arcioscelis epincylia Meyrick (Oeocoihoridoj) and 
(2) a single example of Pyroderccs sanicocrinea Stainton (Cosmoptcry- 
gidac). 

Towards the close of the year, a few* more specimens of insect in* 
fested lali {Amoora ivallicMi) wood were sent to the lorest Research 
Institute for further study of the habits of these caterpillars. 

The roots and leading shoots of a Michclia cJtampaca tree which was 
found dying from the top in Rajnbhatkhawa 1922 plantation were also 
sent to the Forest Research Institute for finding out the cause of death, 
but no sign of insect attack to which the death of the tree can be attributed 
was noticed in examination. 

BIHAR AND ORISSA. 

A start was made in the year under report to collect specimens of 
insects. Considerable numbers of specimens wore collected and sent 
for identification to the Forest Research Institute. The life histories 
of all these insects are now written up. As they have not been found 
to bo doing damage of any great extent to our forests except Euhlcmwa 
amabilis which did considerable damage to loo in the Santhal Parganas 
Division, no remedial measures have so far been taken in the case of 
any of these insects. In the case of Exiblemma amabilis mechanical 
measures were applied to stop future propagation and were partially 
successful. 
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BUEMA. 

As tLe report of the Forest Zoologist, Burma, will be published in 
full elsewhere only a summary is given here. The greater part of the 
report from Burma deals, as one would expect, with teak pests, XyleuUs 
ceraiiiica Walk., the Bcc-hole Borer, receiving particular attention. 

Blfhculty was found in rearing larvae from eggs laid by “ tame ” 
moths for life-history studies; there ate now however three localitaes 
stocked with young larvae and it is hoped that some of these will be 
able to complete their life cycle. It is probable that male moths require 
a flight period before the act of fertilisation, the captive female moths 
under observation can be fertilised by “ wild ” moles attracted to them. 
In Plot I (Thogale, S. Toungoo) 406 beeholes were recorded in May 
1931 and these were reduced, almost entirely through the agency of 
woodpeckers, to 60 in March 1932. Observations are recorded which 
strengthen the view expressed in last 3 'ear’s report as to the connection 
between becliole inoidenoe and rainfall. “ The quality of the teak itself 
is, of course, correlated with the rainfall, and while it is probably true 
that the optimum habitat of the teak is also the optimum habitat of the 
borer, it appears likely that the range of the host is greater than that 
of its parasite and that towards the limits of the tree’s range tlie borer 
is either absent or occurring in such small numbers as to be negligible. 
Such an incidence as 12 or 16 beeholes per 100 tree years is of little im- 
portance — to put it another way it means that, on the average, a tree 
100 years old might be expected to show 12 beeholes onlj* — and this 
figiure, it must be remembered, includes all beeholes of whatever sire, 
probably less than 60 per cent, of which would be big enough to affect 
the timber seriously. There would thus seem to be indications that it 
might be of advantage to pay more attention to artificial icgeneintion 
in areas approaching (but not of course at) the limits of the tree’s range, 
in preference to concentrating all our energies within what may he the 
optimum habitat of the tree but is at the same time the optimum for 
the borer also,” 

Observations on the life histories of the teak defoliators Hyhloea 
piiera and Hapalia macJiaeralis were continued and also of the parasites 
of the latter. 

Calopepla Icayana Latr, — "Attack by this inseot in the Omelina 
plantations at Namtu was very serious during the past rains, and having 
been preceded by fairly heavy defoliation during the previous two or 
three years and accompanied during the year by a reduced and unfavour- 
ably ^stributed rainfall, Las resulted in the almost complete ruination 
of much of the planted area of the Eoilway Scries (Nahkun). The 
rains were apparently characterised by long dry spells, particularly during 
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the c.irly montln while the first generation was maturing, wliioh was 
extremely favourable to the iiiseot, and conversely, probably unfavour- 
able to the host plant. It was, moreover, noticed that ijemane in thi 
surrounding natural forests was badl)' defoliated during the year. By 
tlio end of June the greater part of the plantations had been completcl}' 
defoliated, from which condition they did not recover before defoliation 
was again complete in September. When visited in Jlaroh 1932 they 
l)rcscnted a sorry picture, the trees having been killed buck to the ground 
in tlio.se areas where- growth had never been good, and being covered 
with short stunted cpioormio branches in the better ureas.” “ During 
a visit in March large numbers of beetles were found in hiding under 
the bark of dead trees standing in the natural forest around the planta- 
tions, .and it was therefore recommended tbut .systematic search should 
bo made for these quarters and all beetles destroyed— tbi-s was done, 
and many thousands of beetles must have been thu.s accounted for. 
The artificial traps mentioned in last year’s report wore tried out, but 
were not very successful — somotliing over a Imiulred beetles were taken 
from them, and all those were at the verj' top, about six feet above the 
ground — had the traps been double this height it is possible that tbcj’ 
would have boon more attractive. It is probable that the beetles did 
not find them, bidden as tliey were well below the crowns ol the trees.” 
Special attention is being paid to the common parasite of Galopepla 
leayana with tlio object of breeding large numbers for liberation at the 
appropriate time. 


Northern Shan Slates. 

The nttaek of the pcinanc defoliating beetle Galopepla leayana in 
the regeneration arras of Pangbai Reserve was very nmcb more serious 
than in any previous year, but with the exception of a very slight 
attack in two isolated patches of 1930-31 plantation in Coinparl- 
ment 11, whore only one generation of the beetle made its npponrnncc 
and no damage was done, it was again confined to the jdantations in the 
Railway Series. 

The olimatio conditions during the year appeared to linvc been pcon- 
liarl}' favourable to the pest and besidc.s making its attnok on the plan- 
tations it was found extensively on ymane trees growing in the surround- 
ing natural forests. 

The attack commeneed at thetopof tbcl92G-27 and 1927-28 planta- 
tions of Com 2 )nrtment 20 early in the rains, the first signs of the eggs 
of the beetle being notined about the middle of May although it is probable 
that egg-laying commenoeel earlier than this and was not noticed as the 
Forest Zoologist (Burma) stales Hint in bis cages at hlnymyo the first 
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eggs were found on April 23rd. The attnok spread rapidly throughout 
the 1926, 1927 and 1928 plantations of Compartment 20 wliicli were 
completely defoliated l>y the end of June and remained more or less in 
that condition for the rest of the season as new shoots were eaten up as 
soon as they mnue an appearance. 

Ifrom Compartment 20 the insects rapidly crossed the railway into 
Compartment 19 where they did very considcrnhle damage in the 1930-31 
plantation which did not do very well in its first year and on account of 
being defoliated during its second year is still inferior in height growth 
to an average plantation at the end of its first rains. This will very 
coasiderably increase the cost of weeding, etc., in this area during its first 
five years. The 1929-30 plantation of Compartment 19 was lc!i.s seriously 
attacked and as it did well in its first two years it should not hove suffered 
any serious d.iinagc if it escapes attack again in 1932-33. 

Hand picking of the adult beetles took place over all the above men- 
tioned areas and some five lakhs of beetles were destroyed but it is 
probable that the majority of these were beetles of the year whirh it 
is not worth attempting to destroy in this w.ay. During 1932 hand 
picking will not be continued beyond the middle of June. 

Five traps for liibcrnating beetles of a pattern recommended by the 
Forest Zoologist were set up ns an experiment but were not very suc- 
cessful. The boelles .apparently do not lubornatc at Jess than five feet 
from ground level. The traps themselves arc expen.sivc and to raise 
them up to this level would'4inkc them far more so ns they W'ould need 
legs and guy lines to prevent them being blown over. 

The OhalcifJ pupal parasites rvcrc again common in the attacked areas 
and must have destroyed a number of jmiinc of Calopepla Icayafw. If 
is proposed during the coming reins to try breeding up large numbers 
of tbese parasites and releasing them attlie centres of worst infection. 

The systematic destruction of all beetles hibernating under the bark 
of dead trees within two hundred yards of the boimdnrics of the planta- 
tioas w.as commenced towards the close of the year. 

CENTRAL PROVINCES AND BERAR. 

Iloploceramhtjx spiuicomh. — In South Maudla the attacks of this 
sal borer continued in endemic form. Owing to the late monsoon ejnor- 
geiicc of the beetle was very late. Trap tree operations were undertaken 
alj over the division, but few beetles were caught except in portions of 
Motinaln and Banjar Ranges and the bulk of the catch was made in a 
fortnight. 

Coelestcmi srnbrala.— Tiiis hover uontiuuc.s to eaiisc serious damage 
to babul ill the Bhongnon rcKorvc (Buldami). In Akola and Amrnoti, 
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as a result of tlio heavier mousoon, previously attacked trees sccncd to 
be mostly recovering. 


PUNJAB. 

SMsTiam defoliator {Plccoptera rejleia) wbicb generally appears in 
tbe Kbancwnl Plantation in April did not appear this year till the 1st 
n-cck of June 1932. Tins may be due to 8 irrigations given in 1931 
against C in 1 930 or to its parasites having exterminated it. Tliis insect 
is no longer dangerous. Tlic bog worm on cJiil in Rawalpindi hos been 
entirely destroyed by crows. 
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CHAPTER VI. 

rOEEST CHEMISTRY. 

BIHAE AND ORISSA. 

A study lias been made of tbc soils of Casvarina plantation ; at 
one time, mortality in the plantation was ascribed to tbc acid nature 
of tbc soil, but tills theory bas now been abandoned as the analyses of 
soils from different parts of tbc plantation give definitely olkolinc reac- 
tion. 

The soils of tbc Einoo nursery and of the damp areas of Puri in 
Tamna Compartment II have also been examined. 

BUEMiV. 

EoKEST OnEMISTBY. 

In Burma plantations arc being formed on n large scale and cannot 
be restricted entirely to soils on wbicb tbc same species grew well before. 
Tbo object of tbc investigation is therefore to explain the distribution 
and range of growth of tbc more important trees in rclotion to the soils 
on which they occur. 

Provisional conolusions amved at from tbc analytical figures, vege- 
tation, climate, etc., are as follows : — 

The upper 3' — d" of soil dotormincs the predominance of Indaing 
which grows on the lightest soils irrespective of rainfall. Ecgcncra- 
tion censes if tbc light surface soil is lost or if floods deposit clay on tbc 
surface and Induing may therefore be left stranded on a non-typical 
soil if it bas become established there before. Usually these soils arc 
faintly acid. 

Teak is dominant on soils closely allied to Induing and frequently 
occurs growing well on soils devoid of free carbonates. 

Teak on medium soils appears to grow excellently without free 
carbonates while its presence in latcritcs also shows its indcpcnocnc 
of carbonates. It is probably only on the stifTer soils where carbonates 
are necessary, 

Ingyin soils form a compact group in which the texture index usually 
diminishes as the depth increases. 

Xylia lalorite is common north of Eangcon and appears to be derived 
from Rangoon Intcritc by erosion. 

Pyinlvdo has often been planted on soils considered too heavy for 
teak. There is reason to think this n mistake. Fyivikado appears to avoid 
calcareous soils. It is likely to grew as w ell as teak on Rangoon lalci ito 
soils, but its real Lnbitat is in tlic' climax moist deciduous forest. 
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Tauhl‘i/an is dominnnl on calcareous scrub, on one dry deciduous 
incdiiun, on one .alliivini lower mixed, on one ingyin and on three moist 
deciduous forest soils. It is n widespread species but is probably exclud- 
ed from the best soils by teak and pgiiikado. It is clinractcri.‘'tic of 
Iieavj* soils, calcareous or not, but grows after a fashion on hidaivg .‘•ands 
and dry diptcroenrj) soils generallj*. 


The sample plots Nos. C4-G1 were selected and soils collected by 
Mr. Barrington. These are all in the Sittang Circle. Tlio table below 
shows the size, position, climate and dominant trees on each : — 


Plot 

Xo. 

Size 
eq. tt. 

Gco;;rnpIiiciiI 

]io>ilion. 

Itainfall 

inches. 

I>omin.nit trees. 

at 

CO 

lo’irx ' 
00° 12' ]J 

70 

TauHt/an (TtrmitiaUa tameKlo^a) 
130’ high, 0' -r girth. Tenk 
commonest local species. 

ns 

CO 

10° 18i' K 

00° 12' K 

70 

KaUffiit (Dipltrctarpiu lurbitialut) 
120' high, 10' girth. Fgivlado 
(Xylio Mabriformiit) 00' high, 
C'3' girth. Paiaul (Plcrocarjiut 
tnacTOCarpiu) 00' high, 7' C'girth. 

no 

r>o 

10° 20j' X 

00° 20' E 

00 

Paitaiil {PleneaTjniii naerocarput) 
128' high, 0' 0' girth. Teak, 
OG' high, 8' C' girth, n dead 
tn/inlado 4' 7' glrfli. 

B? 

CO 

10’ 20}' X 

00° 20' E 

00 

3 kantjin trees of 12', 10' 10' end 
8' 1' brenst girth with n minimum 
height of Ml feet. 

.'iS 

G3 

10’ wi-x 

00’ 20}' E 

00—100 

Thinja {Sliorta obluta) 114' high, 
8' 3' girth. 

B9 

CO 

IS’-IO'X 

00° 3<' E 

100 

3 f’n {IKptrrocarput lubcrcvlatus) 
7' C'. C' 10', 4' 10' girth, the best 
treo bving 102 feet high. 

(iO 

GO 

]8°38'X 

00° -13' E 

100 

Pyiolado 112' high, 8' 4' girlh. 

Cl 

00 

18° 28' X 

00° 4G}' E 

100 

Ptfirtludo J24' liigli, ti' girth. 


Pht No, dJ . — This is a plot dominated by taiikhjan. The soil is a 
light one, the texture index increasing with depth except at 3'— -14' 
where it is slighth' lower than the surface first three inches. Exchange- 
able bases also increase with depth which is chnractcristio of soils domi- 
nated by taukhyan with teak. 

Plots Nos. 55, 57 and 58 . — ^The first hvo arc Icanyin plots and the third 
a thUya plot. Exchangeable bases in all the three plots arc low. They 
are acid at all horizons. The maximum texture index for No. 55 is C’97 
at 23' — 35'. Nos. 50 and 57 arc comparnlivcly stiiTer soils, their maxi- 
mum texture index being 24’52 and 27-63 re.spectivelj-. 

Plot No. 56 , — This is a padau%-tc.ak plot. It is a medium soil, maxi- 
mum texture index being lO-GG. It is rich in orgnnio Nitrogen and defi- 
cient ill COj. It is acid, the maximum pIT value being G-CO .at the sur- 
face. The exchangeable bases decrease with depth. 
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Plot No. S9. — ^This is a typical Iniaing plot. Up to 2 feet frojn the 
surface, the soil is coarse and from 2 feet downwards it becomes compa- 
ratively staffer. Collodially held moisture is nil up to 2 feet except in 
the first three inches from the surface where it is as low’ ns 1-21. It 
is acid throughout. Total milli-equivalents of exchangeable bases do 
not exceed 2*87 except in the first ^cc inches where they are 4‘37. 

Plots Nos. 60 and 61. — These are pt/inJtado plots. Both are laterite 
soils. tSoil No. 60 at 3' 4* — 4' 4" is comparatively very coarse, the 
texture index being only 8-08 while the texture index at other horizons 
range between 22‘49 and 33"54. In No. Cl , 1* 9” — 3' is the enrichment 
horizon, and the soil is very stiff up to 3 feet. The 3' — 5' horizon is 
coarse sand, the texture index being only 4'46. The total exchangeable 
bases in both the soils arc low at all horizons. 


Federated Shan States. 


Soil analyris were continued during the year. Seventy soil samples 
were taken and sent to Mr. J. CSinrlton, Agricultural Chemist, Mandalay, 
for analysis ; he prepared a detailed report on them together with fore- 
casts of the results of planting the areas sampled. Extracts of his 
report are quoted below. 

The samples were taken from the following areas: — 


Pit number. 


CompDTtmcnt 

nuaibor. 


Year of 
plantation. 


1 to 20 
21 to CO 
Cl to 70 


12 

8 

19 


1932-3.7 

1932- 33 

1933- 34 


It seems early at present to compare the actual results of planting 
up the 1931-32 area in Compartment 11 with Mr. Charlton’s forecasts, 
as the growth in the year of planting is very much affected l)y tlie fierce- 
ness of the taungya fire. It is proposed to prepare a map of the areas 
at the end of the second rains showing the rate of growth of the yemane 
in various parts of the plantation and to compare this with the fore- 
casts made as the result of soil analysis and with a map showing the 
nature of the fire. 

Mr. Charlton considers that the following conclusions are justified : — 
“ (1) Good soils arc immature soils without definite profile develop- 
ment. It is to bo noted that a. soil deteriorates as it matures (i.e., as a 
profile developes). This is in accordance witli Sir. Barrington’s obser- 
vation regarding forests in the Hlainp Circle wde Burma Forest Bulletin 
No, 26, page 10. 
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(2) The primary requirements of a good soil for yemane are a soil 
of low lime requirement, preferably diminishing with increased depth 
up to 4'. 

(3) A secondary requirement for good growth of yemane is that the 
soil shall not be too heavy in texture. 

“ Applying these assumptions again to the 70 soils examined in 1 931, 
it will bo found that further e^qplanation is unnecessarj'^ except in the 
following oases: — 

“ Pit No. 14. This is a yellow soil of a type of which no previous 
sample has been submitted. By the tests applied it ought to give good 
growth. 

“ Pit No. 15.— This black alluvium differs from a black alluvium exa- 
mined previously inasmuch as it is sour as well as rather heavy. I 
expect only medium growth. 

'* Pit No. 64. — ^This is a yellow alluvium of a type not hitherto exa- 
mined. Although it is light in texture it is very aoid indeed, so I es^eot 
poor growth, 

“ The fact that soils Nos. 6, 26, 35, 38 and 42 are calcareous at the 
surface is a new phenomenon. Although yemane apparently dislikes 
sour soils, it does not follow that it will do well on soils calcareous at 
the surface. This point will require careful watching. 

*' The classification is therefore very complete indeed and planting up 
of the areas comprising sample pits Nos. 1 — 70 should in all probability 
settle the whole problem of the growth of yemane. The conclusions 
drawn are of course somewhat risky but they are at least in accordance 
with what data exist at the moment and I do not therefore anticipate 
any violent reversal of opinion.” 

PUNJAB. 

All soil samples taken in Changa Manga plantation during the year 
to determine relative water loss from soils with different covers viz., 
bare soil, soil with only tree cover, soil with only grass cover and soil 
with both tree and grass cover, were analysed at the Forest Eeseaioh 
Institute, for moisture content. A full range of soil samples taken in 
different types of vegetation in the spruce and silver fir forests of Kulu 
Division could not be analysed for moisture content, physical and chemical ■ 
composition. 

An investigation was carried out on the different soils of Nhanewal' 
plantation, but the chemical analysis could not be correlated with the 
^fferences in growth on different parts of the plantation. 
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APPENDIX I. 

List of Forest Publieatms of 1931-32 {csahiing the Forest Research 
InsUMe). 


iaam. 

Inl&m Feraltr istida-. 

Sal plaiMon in grassland of fTppor Assam. A. K. Adhikari 
Tarnigya in Gan ITiIls OlTision. B, N, So. 

Bnun SUB Oedsa. 

Forest BuUolin No. 3.— Oommoreiai Timber (Katba) and Hcartmod Tolume 
TaUes for Ehnir (icoa's eoteeia), bjr !>. B. Sabhanral. 

MionForeeier At&lo: Notes on a Csstiorina plantation at Puri. L B. 
SabbannI. 


Boamax. 

Jndton Foresters An exporimonlin tbo impraeomont of gntssland, by W. Bnins. 


Bmuu. 

Forest Bidlotin No. 23.— A Note on Btrmcso logcistrocmiiu, by C. E. Parkinson. 

Forest Bnlletin No. 2t.— Expohnenta in connection with Sowing end Planting 
Teak in Tauagya Plantations, H. B. Blanfoid. 

Forest Bulletin No. 25.— Forest Soil and Yegetaton in the Hlaing Forest Circlo, 
by A. H. IL Barrington. 

Forest Bulletin No. 20.— On Insect Damogo to tho Timber of Teak {Talona 
graniii), B. J. Atkinson. 

Forest Bulletin No. 27.— A Note on the Burmese Species of tiio Genus Diplero- 
earpas, tqr C. K Parkinson. 

Forest Bulletin No. 28.— Tests in ilto Bangoon River on tho damage by Murine 
Borers to various woods, including Eorma Teak and British Guiana Greonbeart, 
oroosotod and untreated. 

Key to the identiScation by band lens of 20 of tbo chief timbers of Burma, by 
0. W. Scott (Gconomie Secies, Pseipblet No. 5). ’ 

Burma Timbers for the Bengal Jlariiots, by tbo Conserr-ator of Forests, Utili- 
sation Cinle (Economic Scries, Pamplilct No. 0). 

Note on tho use of Burmese Timbers for tho manufaetnro of Box-sbooko and 
Packing Oases, by A N. Barker (Eeonomio Series, Pamphlet No. 7). 

Note on Timbers of Burma— in and haosm—Sijileroaapts leliereulatsii and D, 
ateins, 1). tsahioatas, etc. (iMfiet.) 

Definitions of standard defects for limbers for tho Indian Eailways. (Leaflet.) 

General quality speeilieation for timber for export. (Leaflet.) , 

A note on oompnison of tho timbers of Burmrvwith those of Europe and Amerioa 
es regards strength and otbor propertka-A paper prepared and read b y Jfr. a W 
Scott before the Association of Engineers in'Burma. 
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hithan Foreilcr Articles: 


Itcgcnoration of in (J). liibereithlita) in ymwt It Uiiniii. 

Xatuinl Itcgcncratioii of pynigtido {X. Mabnforimi) after a good bttd 
U. It. lUanfoid. 


jear. 


Cl.^TRAIf Pl.0VB.01 S 

/«(/ an J’orc^ltr: Sliooiii produced by anjaii (U, hinala), K. P, iSigreij.i. 

3r tin: vs. 

Jnrlinii Forfcttr: 

TmI. and its lime iLqiiiiiinenta Jf. V. J^iiric. 

Notes on loo cnltiv ation in Hobur. Itangasn ivun. 

Punjab. 

Forest Leaflet No. 7. — Tliinningfi. 

Forest Leaflet No. 2 — Nalnml regeneration of conifers. 

Porcst Lesflet No. 3. — ^Forest nursciy srork in the lulls 
Foicst ]>nflot No 4. — Artificial reproduction in the hills 
Forest, Tjcaflot No. S — Ctosvircs 
Foiest Leaflet No. fl — ^Tlie linrnmg of alnsli. 

A Manual on the Pimjab Irrigated Plantations compiled bj bnrdar Palub Bahadur 
Singh lias also published 

Notes on the foUoiiing siibjcots ticco oirculatcd tiitliin the piorincc; — 
Propogation of bfialar grass. 

Sdvicultiiro and enltn ation of Cryplomena japontca. 

Tubo planting. 

Afforestation in tho Pabbi Hills. 

Olivo cultivation. 

Indian Foretler : 

Krosion in Punjab Himnlaja and its probable t fleet on viator bupiihcs L B. 

Holland and H. 31. Glover. 

Notes on Pinui gerardiana. B 31. Gome 

Ltologicnl changes and nicd for snnoy of soil flora II. 3f. Glover. 

Notes on sheep grazing in coiufcrou i forests N. G. Piing. 

Bamboo forests of Hoshiarpnr. Fatoh 3Iohd. 

Felling o}clo and lotation m bamboo forests. N. P. 3rolian. 

Natiiial regeneration of silver fii. A B. Osmoston. 


Gmtbd Fbovinces. 

Bulletin No. 6 — Acacia cateebn {Khair) Boot and Shoot Cuttings, by M.D. 
Chatnrvcdi. 

Bulletin No. C — ^3'oliimo Tables foi Ban Oak {Qucretis incana, Eoxb.), Iq^ the 
same author. 



Sullctis No. 7.— Sccr Samogo to Shura rtbiitla {Sal) Boproduotios, Uio nunt 

ontlior. 

MimFortsla: 

All regenotation fnUiogs. D.Bavk 
Bcgonoration at tal in V. P. M, S. Chnlnrrodi. 

Smonnl gnnrtli of tal nocdlinga. )[. D. Ohnlurrcdi. 

On»; in tlio Hnldmni sal aicas. M. D. CSiatnrvcdi. 

Botcntion of standard? in tal ngmoiation aicas snscoptiMo to hill frosla. hf. D, 
Cliatnrvedi. 
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APPENDIX ir. 


Statement slmaing rank, iesignalion and address of Forest Jtescarch OJfieers 
in tJicvariovs Provinces, asil stoodon 1st July 1932. 


6crial 

Ko. 

Kame. 

Drslftnatlon. 

Address. 

1 

Mr. 0. K. llomfmy, Hrpiily Con- 
' ^erv/ilor of rorrili. 

Fitvtculturist, Dengal 

Darjeeling. 

o 

Mr. T. M. Codry, llrputy Con- 
srrvnlor of ToroiH. 

Fork'll 'Utllintian Officer, 
Dert^Al. 

Do. 

3 

Mr. U. 1*. Ilnu, Tlrpiity Con«'>r- 
vntor of I'orrm. 

Forrst Itcse.ireh OfTiccr, 
Itjlinr and Orisu, 

Ilanehi. 

•i 

Mr. r. C. Ford llolirrlson, Dcpiily 
Conwri'ftlor of Forriti. 

Sil\icnltun^t, 'Unitcil Frov- 
viJice^o 

Xaini Tal. 

6 

Mr. rnnn.i Nnnd Siir!. Kxtrn 
Aiii'tniil Con'frvnlor of 
Forril". 

Divisional Forest Officer, Pd- 
viruUur.at He«eareli Divl- 
sion. 

liAfaorc. 

C 

Mr. H. S. Gpnrj;p, Deputy Con- 
«erviilor of Korcil!!. 

Superintendent of IVorklnj 
I’l-ans and lle'enrch, Cen- 
tral Province*. 

Detul. 

7 

Mr. Tiira 8insh. Deputy Con. 
srrvator of Forcrti. 

SilvleuUnrist, Central I'ro- 
vSnees. 

1 ^ 

8 

Mr. G. S. Slilrley, Deputy Con- 
rrn'ator of Fon'it'. 

Silvienlturist, Durma . 

Mftymyo. 

0 

Mr. F. Alhop, Deputy Con'er- 
Vfttor of Foreitt. 

Forest Fronnmist, Dtirtno . 

Rangoon. 

10 

Mr. C. F. P.>rl.in’on. Deputy 
Conservator of Fore Us. 

Forest Itotanist, Hunna 

. Do. 

11 

Mr. .1. A. IVilson, Deputy Con- 
servator of Forest*. 

Forest Utilisation Officer, 

1 Madras. 

3fsdros. 

13 

Mr. W. G. Dyson, Deputy Con- 
servator of Forests. 

Silviculturist, Madras 

Ootacamund. 
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APPENDIX m. 

List of Publications by the Forest Eesearck Institute, Dehra Dun, 

■.—BULLETINS (OLD SERIES). 


Tmoe 
(exoIuiTO 
of paoking, 
poBtage, 
eto.). 

Bs, A. F, 


1. Note on tho Boo-Holo Boror ot Took in Burma, by £, P. Stobbing, 

{Oat of print) .......... 

2. Ifoto on tlio Quotta Bonir {jEoloHhea Mrtus), by tlio namo author . 

3. Koto on the Chilgora (Pinva OerardianayBark Boring Bcotloa of Zhob, 

Baluclibtan, fay fho same author 

4. Fiona elaaliea ; its natural growth and artificial propagation, with a 

doBoription of tho mothod of tapping tho fico and of tho preparation 
of its mbbor for tho market, by E. 51. Corantry 
B, Kotos on a Visit to soma European Schools of Porcstiy, by E. F. Stob- 

faing. (Out of print) 

0. hlomorandum on Sfochanical Peats of some Indian Tunbors, by W. U. 
Erorott 

7. Koto on tho Chilgora Eorcats of Zhob and tho Taklit-i-Sulintan, by 

E. P. Stobbing. (Out of prin<) 

8. Koto on tho Lifo-History of Uoplocctambiix aptnicomis (Tho Singh- 

bhum Sal Borer], by tho same author 

9. Koto on tho InQuonco of Forests on tho Storage and Rogiilation of tho 

Water-Supply, by 8. Eardlcy-Wilraot. {Oat of print) . 

10. Koto on the Duki Fig-Treo Borer of BalochiEtan. {JSaloecra rtilnia), by 

E. F. Stobbing .......... 

11. On Some Assam Sal {Shorca robualn) Insect Posts, by tho sanio 

author ........... 


0 8 0 
0 8 0 

0 12 0 

0 2 0 

0 9 0 

0 7 0 

1 10 0 


II.— LEAFLETS— (Alf Out of print.) 

1. Tho Sal Bark-Boror {Sphattoirypta aiwalitenaia, Steb.), by E. P. 

Stobbing 

2. Tho Teak Defoliator {Hyblxa puera, Cmm.), by tho same author 

3. Tho Teak Leaf Skolctonisor {Pyrauata maihoeralia, Wlk.), by tho santo 

author ........... 

4. Tho Larger Deodar B.ark-Borcr {Scolylua mifjor, Steb,), by tho same 

author 

6. Tho Blue Pino " Polygraphus ” Bark-Boror {PoJyyrapJma major, Steb.), 
by tho same author 


ill.- PAMPHLETS. 

1. Koto on Utilisation of Khafr Forests in Eastorn Bengal and Assam, 

by Puran Singh. (Oul of print) 

2. Tho Attack on tho Bark-Boring Beetle in the Coniferous Forests in tho 

Simla Catohinont Area, by B. P. Stabbing. (Oaf of print) 

3. A Qlossaty of -Forest Toohnioal Terms for Use in Indian Forestry, 

by A. hi, F. Caeoia. (Oul o/ print) 

4. Koto onLao and laio Cultivation, by D. K. Avnaia. (Out of print) 

6, Kotos oil Salin Bengal, by A. L. hlointiro. (Out of print) 

8. Koto on Forest Ilosorvation in Burma in tho Intorcsts of an Endon- 

gorod Water-Supply, by A. Bodger 10 0 

K 2 
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III^PAmPHLET6-«on{^. 


SsXOE 
(esolnsive 
of paaiUDg, 
postage^ 
eto.). 


Bs. A. F. 

7. Note on Andanian Marble Wood or Zebra Wood (Diospyroi Kvrsii, 

Hiem.), by B, S. Troup. (Oui of print) 

8. Note on the Collection of Statistical Divtn relating to the principal 

Indian Species, by A. bL F. Caocia 0 10 0 

0. Tables shoudng the Progress in Working-Plans in tbe Provinces ont- 

side the Madras and Bombay Presidencies up to Slst December, 

1908, by the same author 0 10 0 

10. Note on Burmese Lora AVood (Lagtrslrcemia tomentosa, Prcsl.), by 

R. S. Troup 020 

11. Note on CantUia Wood {CaralUa iniegertimo, DC.), by the same 

author. (Out of print) 

12. Note on Petirnn or Trincomali Wood (Berrya AmmoniUa, Rozb.), 

by the same author. (Out of print) 

13. Note on Burmese In Wood (Biptfrocarpus iubtreulatus, Rozb.), by the 

same author. (Out of print) . 

14. Note on Bnrma Padank (Plerocarpns macroearpus, Rurz.), by the same 

author. (Out of print) 

16. Note on tbe Preservation of Bamboos from the Attacks of tbo Bamboo 

Beetle or “ Shot-Borer’’, by E. P. Stebbing 0 7 0 

16. Note on the Best Season for Coppice Pollings of Teak (Teelona grandis), 

by B. S. Hole 040 

IV.--BULLETINS (NEW SERIES). 

1. Note on Calorimetric Tests of somo Indian Woods, by Piiran Singh . 0 2 0 

2. Memorandum on Teak Plantations in Burma, by F. A. l.eete , , 0 10 0 

3. Note on the Bolative Strength of Natural and Plnntation-Grou-n Teak 

in Burma, by R. S. Pearson 0 4 0 

4. Second Edition of the Glossary of Technical Terms for Use in Indian 

Forestry, by A. M. F. Caccia, revised by B. S. Troup (Brvised and 

issued as Forest Becord, Fol. XT, Part II) 

6. The Blue Pine Tomicus Bark-Borer (Tamieus Hibbentroppi), by E. P. 

Stobbing . . . , . . . . . . .020 

6. Memorandum on the Oil-Value of Sandalwood, by Puran Singh . .020 

7. Note on the Cheouistry and Trade Forms of Imo, by the same author 0 3 0 

8. Note on somo Germination Tests with Sol Seed (Shorca robusta), by 

B, S. Troup 020 

9. Note on Besin-Value of Podophyllum Emodi and the best season for 

collecting it, by Puran Singh 0 13 

10. Note on the Bark-Boring Beetle Attack in tbo Coniferous Forests of 

the Simla Catchment Area, 1907-1911, by B- S. Hole . . .030 

11. A Further Note on some Casunrina Insect Pests of Madras, by 

_ Subramania Iyer 0 14 8 

12. Note on the Bark-Eating and Boot-Borinc Beetles of Babul (Acacia 

ara6ico),byE. P. Stebbing . -. . . .040 

13. Note on Ze'gno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson , . i ' . . . 0 6 0 

Note on the Relative Strength of Natural and Plantation- 
Grown Teak in Burma, by the some author . . -,',030 

16. Note on the Technical Prmorties of Timber with special reference to' • -■ 

tbo same author . .030 

IV w ?‘®““-,J?.““*'"‘<®“*'’’“‘"^*’®^«®'®°*b.),byA.Rodgcr 0 3 0 

17, Note on Bijn Sal or Vengni (Plerocarpus Marsupium, Rozb.), by the 

same author . . . . . ■ 


0 4- Q 
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IV.— BULLETINS (NEW SERIES)— conld. 

PmoD 
(oralnstvs 
ol pa«1dng> 
postage, 
eto.). 


Its. A. V. 

18. Ifoto on Sain or Saj (Vcrminatia tamentotrt, W. and A.), by the same 

author OCO 

19. Ifoto on licntcak or Xaiin Wood (tagtrarcemia lanciolata, Wall.), by 

tho same author . . . . . . . . .OSO 

20. Xoto on Sandnn (OwjrciinVi datbcrgioidi *, Bcntli.), by tho some author 0 3 0 

21. Xoto on Dliniira ItaLU {Anogehstit lattfoUa, Wall.), by tho samo 

author 040 

22. Xnto on tbo Giiisos and Kdeefs of the lltought of 1007 and lUOS on 

_ tho Sal Foiciti of the Ihiilcd Provinces, by K. S. Troup . . 0 D 0 

23. Nolo on the J’leiiaratioii of Indian Forest Floras and llcscriplivo 

Lists, by R. S. Hole . - ..040 

24. Xoto on Tur|ienlinos of Vtnus Ptnus Mcrhisii and Pinvs 

cxeeUa, by J’uran Singh 0 2 0 

25. Dovclopmcnt nl the CidniH of Grassi-s, by It. S. Hole . . .020 
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* _ .live Speoics of Oiptcrocarpua, by It. N. Parker 

• „ ,Part II. — ^Tndian'EphcdraSi'byS. Krishna and T. F..Ghosc . 

• „ Part < ni. — Immature Stages of Indian ColcOfStcra .(8), by 

. J. C. hi. Gardner . . ... 

• I, Fart lA'. — Immalute .'Stages of Indian Colcoptem (9), by 

' J. 0. M; Gardner . . V . 

• „ Port A^ — Inrcstignfions on the Seed nnd'Seedlings of Shorea 

robuala, by H. G. Champion And B. D. Pant . 
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Be. A. V. 


Indian Forest Utilisation, by B. S. Troup (Socond Bdition). {Out of print) , . 
•Explanatory ITofos on Forest Law, (3rd Edition) . . . .220 

•Preparation of Forest WorUing Plans in India, by W. K. D'Aroy. Bos iscd 

by A. M. F. Caccia. (Fourth Ihlition) 0 14 0 

•A Conoiso Manual of Silrioiiltiire. (Second Edition) . . . .10 0 

•Manual of Forest Mensuration, Bevised by C, E. Simmons . . . 3 14 0 

•Surroying and Drawing Manual, by F. A. Brining and D. N. Asasia . 3 12 0 

•An Elementary Manual on Indian ’Wood Tcolmologj*, by It. P. Bronn .’400 
•Silvicultural llcscarch Manual for uso in India, \'ol. I. — (Experimental 

Manual), by If. G. Champion 8 2 0 

•Silvioiillnral Beaeareh Manual for use in India, Vol. If. — (Statistical Code), 

by the same author 12 10 0 


VIII.— LECTURE NOTES. 

Special Leotiiro Kotes on tile Minor Forest Prudiicts of India for Indian 

Forest StudentB, by II. Trotter 

Special Lecture Notes on tlio Preservation of Timber for Indian Forest 

Students, by .1. If. Warr 

Special Lceturo Note s on Pulp and Paper Making for Indian Forest Students, 

by W. Baitt 

Speeial Lecture Notes on Tiinher Strengths and Timlier Testing for Indian 

Forest Students, by L, N. Seaman 

Speoial Lecture Notes on Timber Seasoning for Indian Forest Students 
by B. Fitzgerald and S. N. Kapur ...... 

Special Lccturo Notes on Sawmill, Wood WorKebop and Tool Boom Manage- 
ment for Indian Forest Students, by W. Nagle .... 


IX.— OTHER PUBLICATIONS. 


Forest Flora of Chhota Nagpur, by B. II. Haines. (Giil of print) 

•A Forest Flora of tho Andaman Islands, by C. E. Parkinson . 

•Frnoticol Dcternunnlion of tho Girth Increment of Trees, by B. S. Troup 
Codo for tho Collection and Tabulation of Statistical Data (with Appen- 
dices), by 8. H. Howard 

•Forest Besearch Institato and College Calendar, 1031 .... 

•Progress Boport of Forest Besoarah Work in India for tho year 1030-31 . 
Progress Boport of Iho Imperial Forest College, Dobra Dun, for tho year 
!L03O*3X 

•CommcrCfal Gnide to tho Economic Forest Products of India, by B. S. 

- Pcai^On(B'’dtt-«f Pirf e) , 
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Bs. A. r. 

Tho nuthods oi prsparing Volumo and Moniw Ticld Tallies for leak woods 
and Voliimo and l<'arm Factor Tallies for leak trees from data collected 
in the Nllambur Teak Flantatlons of tlio Sontli Malabar Division, 1i}’ 

B. Bonrnc. {Out oj print) 

•Project ITo. I. — ^Mechanioal, Plivsioal and Structural Properties of 

Wood groan in'iiic in, by L. X. Seaman. (Hcprintcd) S 0 0 

• „ No. II. — ^Tosls of Indian Timbers in Struttural Sizes, by L. N. 

Seaman . . . . . . . .080 

„ No. ni . — (Under Conpilnlion) 

• „ No. IV.— Mechanical Strength, Seasoning Properties, Treatment 

of and Key to certain Indian Sleopcr Woods, by 
R. .S. Pearson, Ii. N. Seaman, C. V. ,Sweot, .1. H. Wnrr 
and n. P. liroim 0 9 0 

• „ No. V. — ^Testing of Ran- Matcrink (Pnper-Piilp Section), by 

W. Bailt , . . . . , > ,050 

,, No. VI,— (Under Gompilatlan) ...... .. 

• „ No. VIT. — lUIn Seasoning of Indian Timbers, by S. Fitzgerald 

and 8. N. Knpnr 14 0 

• „ No. YIIT. — ^Testing of Inoian Woods for Vcnecra and Plywood, 

inehiding Tests on Glues, bj- W. Nagle . . .220 

•Key to Families of Flora Simirnsis, compiled by B. Banerjrc . .10 0 

•A System ot Filing Information on Forestry, by S. U. Howard . . 2 14 0 

■ •Forest Flora of tho Cliakratn, Debra Dun and Sabartinpur Forest Divi- 
sions, V. P. by Upcndrnnntli Kanjilal, Third edition, rerked and 

enlarged by Doannt Dnl Gupta 3 3 0 

Elementary SilriouUuro in Urdu, by Mohammad Hnkimuddin. (Out oj 

print) ........... , . 

Elomcntaiy SOvionlturo in Hindi, by tho same author. (Out of print) . . < 

•Malaria in Forest Areas, by Iit,.CaI. JT, A. S. Phillips . . . .020 

•Tho Common Commercial Timbers of India and their Uses, by H. Trotter 112 0 

The ahooe mat; be oblaincd from the MANAGER, Government of India, Central 
. Publication Branch, Delhi. 

•Obtainable from tho above Officer as well os from tho T-ibrarian, Forest Rescaioh 
Institnto and College, Debra Dnn. 
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